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Abstract 
Introduction:  Americans are spending more money dining out than in grocery stores and 
vegetable intake continues to be low; it is important to evaluate variables likely to impact 
vegetable consumption which may translate to increased sales in a food service establishment.   
This study’s objective was to determine what variables had an impact on vegetable sales, 
selection, and consumption. In particular, how different vegetable preparations, including the 
use of herbs and spices, can impact people’s vegetable intake. 
Methods:  To evaluate the objectives, a preliminary analysis of vegetable sales was run on a 
university cafeteria.  Sales information was extracted from Micros 3700.  Then, we conducted a 
3-week cafeteria study where seasoned and unseasoned vegetables were offered at no cost 
with the purchase of an entrée.  A survey that assessed attitudes towards the vegetable that 
was selected was administered to café customers, and vegetable waste was collected in 
aggregate.  Finally, a cross-sectional survey design was used to design an online survey.  This 
survey was validated using cognitive interviews and delivered through Qualtrics LLC.  All 
statistical analysis was run on SPSS 24.   
Results: In the café, eleven different vegetables were offered, four of which had two or more 
preparations, and were offered at a regular ($0.75) and premium price point ($1).  Vegetable 
sales ranged from 5 to 66 servings/day.  Roasted preparation was a significant predictor of 
vegetable sales (β=.277, R²=.08, P<.001).  Furthermore, increasing the price from $0.75 to $1 
did not decrease vegetable sales.  Selection was greater for seasoned vs unseasoned, n = 335 
vs. 143 for all 3 vegetables combined; n = 97 vs 47 for carrots; n = 114 vs. 55 for broccoli; 
n = 124 vs. 41 for green beans (p < 0.001 Chi-Square). Liking responses were similar for 
seasoned vs unseasoned and were high for all vegetables. Regression analysis revealed that 
consumers who did not often select a vegetable with lunch while dining out were 1.59 times 
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more likely to select the seasoned vegetables (p = 0.007). The majority of participants seasoned 
their vegetables with herbs and spices (>50% at 75% or at 100% of the time). Use of herbs and 
spices was higher in respondents who were younger (β=-0.018, p<0.001), reported high intake 
of non-starchy vegetables (β=0.137, p<0.001), were Asians or Pacific Islanders (β=0.352, 
p=0.031), and had more positive attitudes about herbs and spices (β=0.265, p<0.002).   
Conclusions: The analyses revealed that roasted preparation can positively influence vegetable 
sales, it also revealed that a $0.25 increase in price point did not lower vegetable sales.  Given 
a choice, consumers were more likely to select a seasoned vegetable. With low vegetable 
consumption as a predictor of seasoned vegetable choice, offering seasoned vegetables may 
increase intake in those with poor vegetable intake in a café setting. Further, using herbs and 
spices in vegetable preparation appeared to be a common practice; the highest rated attitude 
towards the practice was enhancing taste of vegetables.   
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Chapter 1.  Review of Literature  
 
Introduction 
 
Vegetables are an important part of the diet as they provide nutrients and are typically low in fat 
and calories.  They can help lower a person’s risk for cardiovascular disease, diabetes, and 
some cancers (Miller et al., 2015; Moore & Thompson, 2015).  They have also been shown to 
help in weight management (Agriculture, 2015). According to the Center for Disease Control 
(2015), a person who engages in 30 minutes or more of moderate physical activity a day should 
consume anywhere from 2-3 cups of vegetables, depending on their age and sex.  During 2007-
2010, half of the total US population consumed less than 1.5 cups of vegetables daily; 
moreover, 87% of people did not meet their recommended daily vegetable intake (Moore & 
Thompson, 2015).   
Vegetable Recommendations vs Current Intake 
 
Vegetables can be categorized into subgroups.  These subgroups are dark green vegetables, 
red and orange vegetables, starchy vegetables, beans and peas, and other vegetables (USDA, 
2017).  The recommended weekly intake for each of these categories are as follows: 3 cups of 
dark green vegetables, 2 cups of orange vegetables, 3 cups of legumes, 3 cups of starchy 
vegetables, and 6 and a half cups of other vegetables  (Agriculture, 2015).   
 
However, according to the CDC Morbidity and Mortality Weekly Report using the National 
Health and Nutrition Examination Survey (NHANES) data, usual daily intake of these vegetables 
is much lower than recommendations.  People nineteen years or older consume 0.1 cup 
equivalent of dark green vegetables, 0.4 cups equivalent for females and 0.5 cups equivalent for 
males of red and orange vegetables, 0.5 cup equivalent for males and 0.4 cup equivalent for 
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females of starchy vegetables, 0.6 cups equivalent of other vegetables, and 0.5 ounce 
equivalent for males and 0.4 ounce equivalent for females of beans and peas (Moore & 
Thompson, 2015).  Further, vegetable intake appears to be on the decline. In 2003, vegetables 
were consumed at a rate of 299 pounds per person per year, while in 2013, that number had 
dropped to 272 pounds per person per year (Lin & Morrison, 2016).   
Strategies to Increase Vegetable Intake 
Interventions 
A common route to increase fruit and vegetable (FV) intake in specific populations is by 
providing dietary and behavioral interventions. A population of interest for Judith Anderson and 
her research team was women enrolled in the Special Supplemental Nutrition Program for 
Women Infant and Children (WIC).  Women (n=564) were divided into four groups: intervention 
coupon receivers and non-coupon receivers and non-intervention coupon receivers and non-
coupon receivers.  The intervention group received a nutritional intervention to educate them on 
proper use, storage and nutritional value of consuming FV.  Post-test analysis (n=455) revealed 
increased knowledge of FV recommendations in both the intervention groups (OR=3.80, 
p<0.001).  Furthermore, the groups who received nutritional intervention improved significantly 
in areas of attitude change and they reduced the belief that preparing FV is bothersome. Both 
the coupon and education components improved the perception of FV availability and resulted 
in improved self-reported consumption behavior.   However, no impact was found for education 
of coupons components on specific FV intake (Anderson et al., 2001). This demonstrates the 
effectiveness of nutrition interventions as well as coupons to help eliminate some of the 
perceived barriers of low income women.  Some of the barriers addressed in this intervention 
were cost, availability, personal and family preference, and convenience.       
Among the vulnerable groups often targeted for dietary interventions are older adults. Melissa A. 
Bernstein and her research team conducted an intervention to increase FV consumption, as 
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well as calcium-rich foods in an older adult population.  The purpose of this research was to 
increase consumption of these foods to hopefully prevent chronic illness including osteoporosis, 
cancer, and heart disease.  Subjects were recruited from the Boston area; they were 70 years 
or older, ambulatory, and sedentary (n=70).  Subjects were randomly divided into a nutrition 
education group or an exercise (control) group for a six month period.    The nutrition education 
group received personalized nutrition education which included eight home visits, biweekly 
phone calls, and monthly letters.  The emphasis of the education was increasing FV intake to at 
least five servings a day, and increasing calcium rich foods to at least three servings a day.  The 
exercise control group received a six month, home-based, exercise program.  This program was 
designed to enhance strength and balance.  The home visits, phone calls, and letters were 
similar in frequency for both groups.  Intake was measured at baseline and post-intervention 
using a food frequency questionnaire.  The group that received nutrition education reported 
increasing their consumption of FV by one serving a day, as well as their dairy consumption 
(p<0.001).  The nutrition group consumed 7.3 servings of FV and 3.9 servings of dairy products 
daily, compared to the exercise group who consumed 6.2 servings of FV and 3.1 of dairy 
products per day (p<0.001).  Moreover, the nutrition education group increased their 
consumption of citrus fruit, orange vegetables, tomatoes, other vegetables, cheese and milk, 
compared to those in the exercise group (p=0.06)  (Bernstein et al., 2002).  This was a 6-month 
nutrition intervention that used an exercise intervention as a control in an older adult population.  
This intervention shows the effectiveness of at-home interventions that can be carried out 
without inconveniencing the participant to leave their home.  It also provides evidence for 
effective interventions in an older adult population of still mobile, but sedentary adults.    
Deborah Kendzierski and her research team dove further into evaluating FV intake interventions 
by focusing on the effectiveness of implementation intentions as part of the intervention and the 
moderation effect it would have with healthy self-schema status.  A self-schema is a personal 
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belief that one holds about oneself; it is based on past experiences.  In regards to healthy self-
schema, the participants believed they were healthy eaters.  Two similar experiments were 
carried out to test this model.  Participants were mostly undergraduate and graduate students 
(n=142).  They were asked to complete a questionnaire that addressed self-schema status, 
serving size knowledge, FV consumption over the last four days, intention commitment, and 
self-efficacy.  After completing the questionnaire, participants were given information about the 
Dietary Guidelines for Americans (DGA) and FV consumption to attempt to control for healthy 
eating schematic identity.  All participants were asked to consume at least two servings of fruit 
and three servings of vegetables.  Finally, about half (n=73) of the participants were asked to 
plan when, where and what would be consumed to meet the goal for the intervention, while the 
others were sent home without these instructions (n=69).  The follow-up questionnaire was 
distributed one week post intervention.  Results revealed that healthy eater schematics 
consumed more servings of vegetables at time 1 than non-schematics (M=2.28, SD=1.30 vs. 
M=1.79, SD=1.35, t(140)=p<0.05).  An ANCOVA analysis revealed that those with a healthy-
eater schematic and in the implementation intention condition consumed more vegetables than 
those in the control condition with a healthy eater schematic (M=3.11, SD=1.08 vs. M=2.18, 
SD=.93) F(1, 29)=5.89, p=0.022).  Between the groups of non-schematics, there was no main 
effect for condition (Kendzierski, Ritter, Stump, & Anglin, 2015). This research emphasizes the 
importance of self-schema identification and its interaction with implementation intentions in an 
intervention.  In addition, implementation intentions may be an important part of goal setting for 
a successful intervention.   
Campaigns  
In developed nations, industry, government, and non-for profit organizations launch campaigns, 
or promotional interventions, to increase awareness and consumption of FV.  The current More 
Matters Campaign, developed by the Produce for Better Health Foundation, was estimated to 
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cost 3-5 million United States dollars (USD) annually.  Similarly, campaigns in other developed 
nations have also had high budgets.  The Danish “6 a day” campaign cost 0.73 million USD 
annually; the Australian “Go for 2 & 5” campaign which ran for two years cost 4.17 million USD, 
and the “Food Dudes” program has cost the United Kingdom 16.58 million USD since its launch 
in 1992 (Rekhy & McConchie, 2014).  With so much money invested in campaigns, evaluation 
of the campaign’s effectiveness is crucial.    
Determining the effect of communications campaigns is difficult. Many use an average behavior 
change percentage in those exposed to the campaign versus those not exposed and express 
this as an average correlation or an average percentage change to express effect (Atkin & Rice, 
2012). When we look at effect size of health communication campaigns that use a mass media 
as a platform in the United States, they are usually about 5 percentage points (r=0.05).  In other 
words, you can expect 5% of the population that was not demonstrating the campaign’s 
intended behavior change to actually change.  The levels of effectiveness in different aspects of 
health promotion vary by subject.  Some of the more effective topics for health promotion are 
seatbelt campaigns (r=0.15), dental care (r=0.13), and alcohol reduction (r=0.11).  When we 
look at nutrition-related campaigns, these effect sizes can also vary.  Some of the more effective 
nutrition-related campaigns have been international breastfeeding campaigns (r=0.18), and in-
school nutritional campaigns (r=0.12).  An analysis of 37 FV campaigns found that the average 
campaign effect size was about 8% (r=0.08); this is only slightly higher than the average effect 
size for all health promotional campaigns (Snyder, 2007). 
The More Matters campaign aimed to highlight the health benefits of eating a diet rich in FV and 
provided several tips to increase current intake (Produce for Better Health, 2008). The 
effectiveness of this campaign was evaluated by Temitope O. Erinosho (2012) and his research 
team. Knowledge of the current More Matters campaign or the previous version of the 
campaign, 5 A Day for Better Health Campaign, along with current FV intake recommendations 
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were addressed using a questionnaire.  Fruit and vegetable intake was addressed using a 
modified and validated version of the National Cancer Institute’s (NCI’s) Fruit and Vegetable 
screener (NCI, 2009).  Of the 3418 people who completed the questionnaire, only two percent 
were able to correctly name the More Matters campaign.  A higher proportion was able to recall 
the previous 5 A Day for Better Health campaign.  Only 6% of questionnaire respondents were 
able to identify the current FV recommendation.  The odds of consuming 5 or more servings of 
FV were 1.33 times higher among adults who correctly identified the name of the current or 
previous campaign.  Similarly, the odds of consuming 5 or more servings of FV were 1.55 times 
higher among adults who correctly identified current FV intake recommendations (Erinosho, 
Moser, Oh, Nebeling, & Yaroch, 2012).  These findings suggest that campaigns to increase FV 
intake can be somewhat effective; moreover, knowledge of current recommendations also plays 
an important role.  However, the type of person who is made aware of a campaign such as the 
More Matters campaign may be different from the kind of person who is unaware of this 
campaign.  More research must be done in the field of the effectiveness of campaigns to 
change behaviors.   
Ungar et al (2013) further investigated the previous 5 a Day for Better Health campaign by 
exploring which goal would have better outcomes with increasing FV intake.  A one-week 
randomized controlled intervention was carried out with mostly female students (n=84, 85% 
female).  The students were divided evenly and given either the goal of eating one more 
vegetable than they currently ate or five vegetables a day.  Contrary to their hypothesis, the 
group that supported the 5 a Day campaign was more successful at increasing FV intake.  The 
one more vegetable a day group consumed an average of 3.41 servings of FV (SD=0.96) 
compared to the 5 a Day group who consumed 5.00 servings per day (SD=0.70).  This increase 
in intake, however, was not sustainable as the one week post-intervention 5 a Day group 
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consumed an average of 3.45 (SD=1.10), and the one more a day group had an average intake 
of 2.72 (SD=0.84)(Ungar, Sieverding, & Stadnitski, 2013).   
Determinants of FV Consumption 
 
Aside from interventions and campaigns, consumer sciences have been able to provide more 
effortless and possibly sustainable means to increase vegetable intake.  Increasing the variety 
of food items has been shown to increase liking and consumption in fruit (Raynor & Osterholt, 
2012). To test if this was also true with vegetables, Jennifer Meengs and her research team 
designed an experiment to test whether the variety of vegetables offered increased participant 
consumption.  Sixty-six adult participants were given a plate of 600 grams of vegetables and 
pasta once a week for four weeks.  At three meals, 600 grams of carrots, broccoli, or snap peas 
were served.  At one meal, all of the three vegetables were served at 200 grams servings.  The 
method of serving all of the vegetables on the same plate provided more vegetable 
consumption than any one vegetable alone (p=0.045).  The effect of variety on intake remained 
significant even when comparing intake to the participants’ favorite vegetable (p=0.002) 
(Meengs, Roe, & Rolls, 2012). These results suggested that vegetable intake could be 
increased by offering a variety of options at a time.   
Vegetable cooking preparation is a component that may influence vegetable liking that has not 
received much attention with an adult population.  Astrid Poelman et al (2015) designed an 
experiment to determine the influence of liking and consuming vegetables of different 
preparations for children aged 5-6 years.  They collected survey data from 82 parents whose 
children participated in the study.  Questions of consumption frequency and vegetable liking 
were asked on a 9-point hedonic scale.  Statistics revealed that children liked vegetables and 
preparations that they had most frequently (all p<0.05), and the vegetables with the most 
preparation method exposures were potatoes and carrots than the other study vegetables 
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(p<0.001).  The most liked preparation methods varied by vegetable type. However, parents 
reported that boiling and steaming were generally well accepted preparation methods across all 
study vegetables.  However, in the case of carrots, raw, in salad, and in pasta were liked the 
most, roasted and fried carrots were liked the least.  For potatoes, fried and roasted were liked 
significantly more than other preparations (Poelman, Delahunty, & de Graaf, 2015).  Similarly, 
Gertrude Zeinstra et al (2010) conducted an experiment with children and young adults of 
different age groups (4-6 years, n=46; 7-8 years, n=25; 11-12 years, n=23; 18-25 years, n=22) 
to determine if vegetable preparation varied in liking by age group.  Carrots and French beans 
were used as the study vegetables, each with six preparations (mashed, steamed, boiled, stir-
fried, grilled, and deep fried).  The young adults preferred steamed vegetables over all other 
preparations (p<0.05), with mashed and grilled being the least liked and significantly different 
than boiled and steamed preparations (p<0.05).  Differences by age group were reported in the 
steamed carrots liking, with young adults liking them relatively more than the younger 
counterparts (4-6 years, p=.02; 7-8 years, p=.04;11-12 years, p=0.009).  Steamed and boiled 
French beans were the preferred preparations in all age groups (p<0.001)(Zeinstra, Koelen, 
Kok, & de Graaf, 2010).   
 
Taking vegetable preparation in a different direction, Alexandria Blatt and a research team 
implemented a crossover study to determine if vegetables could be incorporated into different 
meals in pureed form to decrease energy intake while increasing vegetable consumption.  
Participants were recruited and screened for age (20-45 years old), body mass index (BMI) (18-
40kg/m²), non-smoking status, no food allergies or restrictions, non-dieting behavior, medication 
status, and willingness to consume foods served in test meals.  Participants were told the 
study’s objective was to determine perception of different tastes.  Forty-one men and women 
ate breakfast, lunch, and dinner in a laboratory once a week for three weeks.   The meals were 
carrot bread for breakfast, macaroni and cheese for lunch, and chicken and rice casserole at 
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dinner. Three versions of each of the meals were developed, the 100%, or standard energy 
density, 85% of the standard energy density, and 75% of the standard energy density meal.  
The energy density was reduced by the increased amount of pureed vegetables used in 
preparation, while the recipes decreased the amount of all other ingredients.  Results revealed 
that the addition of the pureed vegetables in the meals reduced the total energy intake of 
participants significantly (p<0.0001).   Furthermore, the 85% meal condition resulted in an 
additional serving of vegetable consumption than the standard meal; and the 75% meal 
condition resulted in two additional servings.  These resulted in a 50% increase in vegetable 
consumption for the 85% energy density meal and 80% increase in vegetable consumption for 
the 75% energy density meal condition (p<0.0001).  Satiety was rated on a 100 millimeter VAS.  
Ratings of satiety remained the same across energy density conditions except for the case of 
breakfast at the 75% condition, where participants rated fullness higher than at the 100%, 
standard condition (82±2mm vs. 76±3mm, P=.014).  However, intake of breakfast at the 75% 
condition was higher than that of the 100% standard condition (128±10g vs. 113±9g, P=.011), 
so this was to be expected (Blatt, Roe, & Rolls, 2011). This study demonstrated the value of the 
addition of vegetables into meal preparation, even if the amount is unknown to the consumer.  It 
also demonstrated the possibility of energy reduction while maintaining satiety than can result 
by the addition of pureed vegetables into meals.  The addition of pureed vegetables into meals 
can be a useful tool for both foodservice establishments and meals cooked at home to increase 
vegetable intake and assisted in energy reduction.   
Influence of Seasonings on Increasing Food Item Consumption and Liking 
 
The use of seasonings to increase vegetable consumption is an area that may benefit from 
additional research.  Few studies have explored the effect that seasoning foods has on liking 
and consumption.  Seasoning foods can lead to consumer preference of certain dishes because 
of the perception of additional flavor (Peter, 2006).  Sameer Khalil Ghawi and his research team 
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found that this consumer liking of seasoned foods may be intensified with repeated exposure to 
the food item.  An experiment was conducted to determine if liking of low salt tomato soup could 
be restored by the use of herbs and spices.  A standard salt content sample was chosen, 
consistent with United Kingdom (UK) canned tomato soups.  Researchers reduced the salt 
content enough to make it significantly less liked than the original soup.  This was a 57% 
reduction in salt.  Participants were divided into three groups, those who would taste the 
standard soup, the reduced salt soup, and the reduced salt soup with additional herbs and 
spices.  Over five days, participants (n=148) were given their group’s corresponding soup to 
ingest. Over repeated exposure, liking for the standard and reduced soup groups did not 
change. Overall liking for the reduced salt, seasoned soup increased significantly between day 
1 and day 3 (t(285)=2.34, p=0.02) (Ghawi, Rowland, & Methven, 2014).  This experiment 
suggested that the use of herbs and spices can be an effective way to restore liking to a food 
item without the addition of salt.   
Similarly, herbs and spices have also been shown to restore the liking of low fat foods.  Three 
meals that were composed of meatloaf, a broccoli and cauliflower blend, and a pasta side dish 
were divided into a full fat version of the meal (FF), a reduced fat version of the meal (RF), and 
a low fat version of the meal with additional seasoning (RFS).  Subjects (n=148) received and 
were asked to evaluate all three meals at different time points.  Meal order assignment was 
random.  For the overall meal, reducing fat content led to a significant drop in meal liking 
(6.29RF vs. 7.05 FF, p<0.001), however, when the reduced fat meal received the herbs and 
spices, liking was restored to the point of making them statistically the same (6.98 RFS vs. 
7.05FF, p=0.6026) (Peters, Polsky, Stark, Zhaoxing, & Hill, 2014).  This study has since been 
replicated with breakfast foods showing similar results (Polsky et al., 2014). Although these 
studies demonstrated the potential that seasonings play on restoring liking of food items, they 
noted that consumption of the dishes was similar across all preparations.   
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Taking a more observational approach on the effects of seasoning and ingredient variety on 
intake, Vadiveloo et al., (2016) conducted a study with rural and urban Costa Rican adults to 
determine if seasoning use influenced their consumption of rice and beans; a staple in Costa 
Rican cuisine.  Intake of rice and beans was attained using a country specific food frequency 
questionnaire while additional ingredients were recorded using additional questions.  They 
found that a greater variety of ingredients, including fresh and dried herbs and spices, increased 
consumption of both rice (β=0.02, p<0.01) and beans (β=0.04, p< 0.01) in an urban setting.  
Moreover, increased bean consumption was not associated with an increased BMI in study 
participants.  Participants eating equal to or greater than one serving of beans actually had a 
lower BMI than those eating less than one serving of beans (BMI=25.2 vs. 26.6, p=0.0004) 
(Vadiveloo, Campos, & Mattei, 2016).   
To explore the role that seasoning plays on not only liking, but willingness to consume new 
foods, and intake, a quasi-experimental study was carried out by Jennifer Savage and her 
research team.  Participants (n=46) were preschool aged children.  Before trials, children’s 
familiarity and liking of six raw vegetables, and five reduced-fat herb-flavored dips were 
assessed used a three-point, age appropriate scale.  In experiment one, children were divided 
into two groups.  Children in one group were given a vegetable that they had previously liked, 
disliked and refused paired with their preferred herb dip.  The other group was given a plain dip.  
At the second tasting session, this order was reversed so that each child tried their favorite, 
disliked, and refused vegetable with both herb and plain dip parings.  Experiment two consisted 
of four snack sessions.  Children were offered celery and steamed yellow squash, which were 
chosen because of their unfamiliarity by the children, with the child’s preferred dip and without 
dips.  Children rated the samples and weight of consumption was reported.  Overall, there was 
a greater preference for the herb dip than the plain (p<0.01).  Children were twice as likely to 
reject the vegetable alone rather than with the plain dip (OR 2.21, 95% CI 1.08 to 5.53; p=0.03), 
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and three times are likely to refuse the vegetable alone than with the herb dip (OR 3.42, 95% CI 
1.60 to 7.33; p=0.001).  Children ate more of the celery and squash with the herb flavored dip 
than the vegetable alone (p<0.05, p<0.05 respectively).  Celery consumption increased by 62% 
when paired with the herb dip, while squash consumption increased more than twofold with the 
herb-dip pairing  (Savage, Peterson, Marini, Bordi, & Birch, 2013). This study demonstrated the 
effect that herb-flavored dips can play on vegetable consumption and liking, even more so when 
compared to the plain-dip.   
Similarly, seasonings and flavor enhancers have been used in the older adult population to help 
address under-nutrition.  Rachel L. Best and her research team designed an experiment with 18 
free-living older adults.  They consumed the same meal plain, enhanced with seasonings, and 
enhanced with sauce.  Objective measures of energy, protein, and fat were compared.  Meals 
enhanced with seasoning and sauces resulted in significantly higher energy intakes (t(17)=3.01, 
p=0.01), higher protein intake (t(17)= 2.86, p=0.01), and carbohydrate intake (t(17)=2.36, 
p=0.03) than those served plain.  There was no significant difference found between meals 
enhanced with sauce compared to those enhanced with seasonings (t(17)=1.33, p=0.2).  After 
the exclusion of energy and nutrient contributors attributed by the seasonings and sauces, 
energy and protein intakes remained significantly higher in those prepared with seasoning and 
sauces than those prepared plain (t(17)=2.11, p=0.05).  Moreover, subjective measures of 
pleasantness were found to be significantly higher for those enhanced with sauces (t(17)=2.36, 
P=0.03) than the seasoned or plain meals.  Flavor intensity ratings were also found significantly 
higher for meals with sauces or seasonings (t(17)=2.78, p=0.01) than the plain meals.  Ratings 
of pre and post hunger, and desire to eat were the same across all dishes (Best & Appleton, 
2011).   
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Consumer Choice and Consumption in Cafeterias 
 
Cafeterias and other foodservice establishments have often been targeted as experimental 
fields to increase vegetable intake. Nicole Miller and her research team (2015) designed an 
experiment using a school cafeteria where they increased the portion size of FV to determine if 
more of these food items would be consumed.  All FV were increased by about 50% and a 
regular production day was used as the control.  Increasing portion sizes increased 
consumption of oranges (p<0.001), applesauce (p<0.001), and carrots (p=0.02) for students 
who selected the food items.  They did not see a significant difference in green bean 
consumption (p=0.36) with the augmented sizes.  Despite increasing consumption of FV for the 
students who selected the food items, they were unsuccessful in increasing the proportion of 
students who selected these items (Control Day n=680, Intervention day 1 n=663, Intervention 
day 2 n=684).  In addition, they reported an increase in food waste from a regular production 
day to the intervention days ranging from 0.1 kilogram to 12.8 kilograms, depending on the food 
item (Miller et al., 2015).   
 
Other cafeteria studies have taken an observational approach to pinpoint influences of 
consumer food choice and consumption.  Meredith R. Young et al (2009) conducted an 
observational study in three large university cafeterias to determine if eating companionship 
influenced caloric consumption.  The study consisted of 469 individuals which dined together to 
form 198 groups.  The study found that males ate statistically more calories than females 
(males: 755 kcal ±32, females: 609 ±28, p<0.001).  Interestingly, the study revealed that 
females chose foods with statistically fewer calories when accompanied by a male than by 
another female (female eating with male: 553 kcal±47, female eating with female: 665 kcal ±30, 
P<.05). They reported no differences in male caloric selection in regards to their companionship 
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(Young, Mizzau, Mai, Sirisegaram, & Wilson, 2009).  This study brings attention to some of the 
social pressures that may be associated with food item choice while dining out.    
Summary   
 
The under-consumption of vegetables continues to be a problem in the United States.  This is 
observed throughout demographic groups and with all vegetable groups.   Campaigns have 
shown promise by increasing knowledge and changing consumer behavior; however, they are 
often costly.  Interventions have also had success in increasing vegetable intake by means of 
education, identifying self-schema, and using coupons and vouchers to eliminate the cost 
barrier.   
Consumer science aims to understand the determinants of food choice and consumption.  The 
under-consumption of vegetables makes them an area of interest for study.  Differences in 
vegetable consumption have been noted by preparation, presentation, and fat content. 
However, more research is needed on the effect that seasoning vegetables with herbs and 
spices plays on consumer acceptance and consumption of vegetables.  Controlled studies have 
been conducted with children, and with the manipulation of fat and salt content.  However, a 
free-living cafeteria setting has not been used to evaluate vegetable selection, liking, and 
consumption.  The first part of this research was to analyze side item vegetable sales in a 
cafeteria.  This was a retrospective analysis, without manipulation.  The purpose of this analysis 
was to evaluate how different preparations and price points effected vegetable sales.  Next, was 
to determine the effect of seasoning on vegetable choice, liking, intent to purchase, and 
consumption in a free-living cafeteria setting.  By exploring consumer gravitation towards 
selecting and consuming vegetables with or without seasoning, these results may serve as an 
effortless way to make vegetables more attractive to consumers.  Finally, to better understand 
the complex relationship between seasoning vegetable choice and likely purchase, and current 
use of in the home setting, an electronic questionnaire was used to evaluate attitudes. 
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Hypothesis 1 : Vegetables will vary in sales by type, preparation, and price point.  If the price 
point of the vegetable is higher, the vegetable will sell less; potatoes will sell the most servings; 
and preparations other than steamed will sell more vegetables regardless of vegetable type.    
Hypothesis 2 : Seasoned vegetables will be selected significantly more often than unseasoned 
vegetables, regardless of individual vegetable.  Ratings on vegetable liking and intent to 
purchase will be positively skewed.  Little waste will be collected from the dishes as the portion 
of vegetables was four ounces.   
Hypothesis 3 : Attitudes towards using herbs and spices to season vegetables will be positive 
but will differ by demographic groups.  Positive attitudes will be predictive of current use of 
herbs and spices and hypothetical purchase.   
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Chapter 2. Influence of Preparation and Price on Vegetable Sales in a 
Cafeteria 
 
Introduction 
 
Over the last few decades, American culture has evolved into a high pace, constantly “on the 
go” environment (Schmitt, Rosa, & Scheuerman, 2009). As a consequence, Americans are 
eating away from the home more often.  In fact, according to census data from May of 2016, 
Americans spent a combined total of 57.6 billion dollars at food services and drinking places.  
This is compared to 59.9 billion dollars on food and beverage in stores. When liquor stores were 
excluded, only 53.6 billion dollars were spent in grocery stores. This shift of spending more 
money on dining out than on grocery shopping was first observed in 2015 (Elitzak & Okrent, 
2016).  Researchers have often linked obesity to increased eating out, especially at fast food 
establishments (Obbagy & Essery, 2012). However, with the popularity of dining out, 
restaurants and other food establishments have the potential to play an important role in 
ensuring that Americans meet the DGA.    
 
One area of the DGAs that Americans have difficulty improving is vegetable consumption.  The 
majority are still failing to meet their recommended vegetable intake despite the added efforts in 
campaigns and intervention studies to increase this number (Lin & Morrison, 2016; Moore & 
Thompson, 2015; Produce for Better Health Foundation, 2015).  According to the Produce for 
Better Health Foundation Study (2015), restaurants and other eating establishments only 
contributed to 10% of all vegetable consumption in the United States.  They hypothesize that 
this is due to the lack of vegetable availability in fast food establishments and coffee shops.  
They noted that in full service restaurants, 66-75% of people reported consuming a fruit or 
vegetable.  With nearly two-thirds of the population frequenting a restaurant and other eating 
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establishment at least once in a two week period, restaurants have a large potential to help 
increase vegetable consumption in the nation (Produce for Better Health Foundation, 2015).  
 
Vegetables are mostly consumed with dinner (67%), followed by lunch (28%) and then all other 
eating episodes (6%).  Like fruits, vegetables are most often consumed as their own separate 
dish (65%).  Less common, vegetables are consumed as an ingredient in another dish (29%) or 
as an additive used post food preparation (6%)  (Produce for Better Health Foundation, 2015).  
This analysis looked at vegetables purchased as their own separate dish and during lunchtime 
hours (11:30am-1pm).   
Purpose of Vegetable Sales Analysis 
 
In preparation for the purchasing phase of the Bevier Café Vegetable Study, an analysis of 
vegetable sales was conducted for Fall 2015 and Spring 2016. The purpose of this analysis was 
to identify consumer vegetable purchasing trends in a cafeteria on a university campus.  
Primary aims of this analysis were to identify if sales varied by vegetable, preparation, and price 
point.  
Methods 
 
Setting 
This study was conducted in a student-run cafeteria, Bevier Café.  Bevier Café is located on the 
University of Illinois at Urbana-Champaign campus.  It is located on the second floor of Bevier 
Hall, a building shared between the Food Science and Human Nutrition and the Human 
Development Family Studies department of the university.  Apart from housing Bevier Café, 
Bevier Hall is a setting for interdisciplinary classrooms, administrative offices and a student 
lounge.  Bevier Café is a hands on food lab for dietetics and hospitality management 
students.  The aim of Bevier Café is to provide students with real-life foodservice 
experience.  Students rotate through pantry, bakery, hot foods, scullery, and management 
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positions throughout the semester.  In addition to the students using Bevier Café as a lab and 
classroom, Bevier café employs around 10 students each semester, two full-time chefs and a 
full-time sanitation manager. Based on the Bevier café selection study (Chapter 3) the majority 
of customers that attend Bevier café are students (56%) or university staff/faculty(29%).    
Procedure 
 
This was a retrospective analysis of side item vegetables sales in Bevier Café for the 2015-2016 
school year.  Bevier Café uses Micros 3700 system (Appendix item A) for their sales 
information.  During production, each transaction is embedded into the day’s file.  Individual 
sales files for each day were extracted in PDF format (n=121).  Each day included three 
vegetable side dishes, except for three days that only included two (n=360).  The vegetable side 
orders were then compiled into an Excel Document (Excel 2013) and exported into SPSS 23.  
Variables of interest were determined by the information provided in the files.  The files provided 
information on the date, vegetable name, which included the preparation if it was other than 
steamed, price at which it was sold, quantity sold, and percent of side item sales that the 
vegetable comprised.  Other side items sold at the café included non-cooked vegetable with 
dipping sauce, fruit cups, chips, bread, salad dressing, hummus platter, candy, crackers, and 
raw side salads.  Only cooked vegetables were included in this analysis.  The cooked 
vegetables offered as sides at the café were carrots, potatoes, Brussels sprouts, broccoli, beets, 
California blend, green beans, peas, cauliflower, corn, and zucchini.  Vegetables were sold each 
day for either one dollar (premium price) or seventy five cents (regular price), with the exception 
of steamed corn and carrots which were sold at both price points.  Most of the time, premium 
vegetables, and those with a preparation other than steamed, were the vegetables priced at one 
dollar. The vegetables given the premium price included all preparations of potatoes, roasted 
carrots, steamed Brussels sprouts, roasted broccoli, roasted beets, roasted California blend, 
and roasted cauliflower.   
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Although vegetables can be purchased from the café in salad form and raw vegetable cups with 
dips, only hot vegetables ordered as side dishes were included in this analysis.  This was done 
to eliminate upward biased towards purchasing a vegetable for the dipping sauce and to remain 
consistent with the study that ran in the Fall, 2015.  During the Fall semester, a vegetable 
selection study was conducted for two weeks.  During study days, vegetables were offered at no 
charge with the purchase of an entrée.  Because this study aimed to examine purchasing trends 
of vegetable sides, the six study days were excluded.   
 
Outside temperature was a variable of interest in this analysis as cold temperature has been 
cited to increase appetite and food intake (Herman, 1993); however, others have experienced 
mixed results (Stroebele and Castro 2004).  Although Bevier Café is an indoor café, we wanted 
to explore if outside temperature was a variable of influence on vegetable sales.  Average 
monthly temperature trends were used as a determining factor on whether a month was ‘warm’ 
or ‘cold’.  The cut off months for this analysis were November and March which have average 
low temperatures of 32° F and 30° F, with average high temperatures of 51° F and 50° F 
respectively.  Since the cut off for warm and cold months occurred towards the middle of each 
semester, there was equal representation of both Spring and Fall semesters in each sample.   
Statistics 
 
All statistical analyses were completed in SPSS 23.  Descriptive statistics were conducted for 
vegetables, vegetables and their preparations, price point of vegetables, and temperature 
influences.  Since the data were normally distributed, t-test and ANOVA statistics were used to 
determine mean differences between each variable of interest and their respective sales.   
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 Results 
Sales by Vegetable Type and Preparation 
Figure 2.1 depicts a visual comparison of mean sales by vegetable.  An Independent Sample 
Kruskal-Wallis test determined that the vegetables were significantly different by sales 
(p<0.001).  The vegetable with the highest sales was broccoli (M=39.23units sold, SD=9.24), 
followed by cauliflower (M=34.61units sold, SD=61), and potato (M=33.58units sold, SD=12.50).  
Vegetables with the least mean sales were peas (M=15.96units sold, SD=4.70) and corn 
(M=16.41units sold, SD= 5.12).  Table 2.1 displays the descriptive information for each 
vegetable’s sales.  Minimum and maximum values range between 5 units sold (potato) and 66 
units sold(potato).  Potatoes had the largest standard deviation at 12.47, however, they included 
the most preparation methods (figure. 2.1).   
Figure 2.1 Sales of Vegetable Side Items 
N= number of days each vegetable was sold 
Y scale= vegetables sales represented in ½ cup serving  
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Table 2.1 Sale Descriptives by Vegetable 
 
Vegetable n Min Max Mean SD 
Carrots 36 8 33 16.83 5.15 
Potato 121 5 66 33.58 12.47 
Brussels sprouts 23 18 44 32.09 6.56 
Broccoli 30 15 64 39.23 9.24 
Beets 30 11 25 19.48 4.30 
California blend 26 13 45 28.15 8.80 
Green beans 25 15 34 23.28 5.37 
Peas 23 7 23 15.96 4.69 
Cauliflower 23 24 47 34.61 7.69 
Corn 22 8 26 16.41 5.12 
Zucchini  6 20 33 27.67 4.41 
Min= minimum, Max = maximum, SD= standard deviation all represent sales per day 
N= number of days each vegetable was offered 
Sales by Preparation 
Descriptive tests and ANOVA were conducted on those vegetables that included two or more 
preparation methods. Sales for roasted carrots (M=19.77, SD=5.31) were statistically higher 
than their steamed counterparts (M=15.17, SD=4.35, p=0.008,). This was also the trend for 
roasted (M=33, SD=9.22) and steamed (M=24, SD=6.06) California blend (p=0.006).  Sales for 
steamed and roasted broccoli were the same (p=0.523).  The ANOVA was significant for 
potatoes in which the highest selling preparation was fried (M=37.95, SD=11.72), followed by 
roasted (M=33.83, SD=6.65), mashed (M=31.75, SD=4.75), garlic mashed (M=28.33, SD=7.98), 
and then baked (M=11.64, SD=3.64).   
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Table 2.2. Vegetable Sales by Preparation 
 
Vegetable Preparation n Mean 
units 
sold 
SD 95% CI Min Max P 
Lower 
Bound 
Upper 
Bound 
Carrots Steamed 23 15.17 4.35 13.30 17.05 8 24 0.008 
Roasted 13 19.77 5.31 16.56 22.98 13 33 
Total 36 16.83 5.15 15.09 18.58 8 33 
Potato Roasted 12 33.83 6.65 29.61 38.06 20 45 0.000 
Fried 74 37.95 11.75 35.23 40.66 17 66 
Mashed 12 31.75 4.75 28.73 34.77 24 41 
Garlic 
Mashed 
12 28.33 7.98 23.26 33.40 16 44 
Baked 11 11.64 3.64 9.19 14.08 5 18 
Total 121 33.58 12.47 31.33 35.82 5 66 
Broccoli Steamed 12 40.58 4.08 37.99 43.17 33 47 0.523 
Roasted 18 38.33 11.52 32.60 44.06 15 64 
Total 30 39.23 9.24 35.78 42.68 15 64 
California 
Blend 
Steamed 14 24 6.06 20.50 27.50 14 33 0.006 
Roasted 12 33 9.22 27.15 38.85 13 45 
Total 26 28.15 8.80 24.60 31.85 13 45 
ANOVA analysis 
Df= 1 carrots, broccoli, California blend 
Df= 4 potato 
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Sales by Price Point 
 
An Independent samples t-test was conducted to evaluate whether the quantity of vegetable 
sold differed by price in which the vegetables were sold (Table 2.3).  The test was significant, 
t(223)=-6.281, p<0.001, indicating that vegetables sold for $1 (M=30.19, SD=11.88) sold at 
higher quantities than those sold for $0.75 (M=22.48, SD=9.95).  
Table 2.3. Vegetable Sales by Price Point 
T-Test Analysis 
N= number of days vegetables were sold 
Steamed carrots and steamed corn were vegetables that were listed both at the regular ($0.75) 
and premium price point ($1.00).  To determine if the mean was differences for these vegetable 
sales was dependent on price point, a one-way ANOVA was completed (table 2.4).  The results 
revealed no statistical difference between the means for steamed carrots and corn at the two 
different price points (p=0.105, 0.255 respectively).   
 
 
 
 
 
 
Price Point n Mean units sold SD P 
Regular ($0.75) 103 22.48 9.95 <0.0001 
Premium ($1.00) 257 30.19 11.89 
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Table 2.4.  Corn and Carrot Sales by Price Point 
 
T-Test Analysis 
Environmental Factor 
 
 Independent sample t-test were completed to determine if vegetable sales varied by outside 
environmental temperature.  There was a significant difference between vegetable sales of 
warm (n=185) and cold (n=175) months (warm: M=26.25, SD=11.08, cold: M=29.82, SD=12.44, 
p<0.004).  Colder months of the year sold more vegetables sides than warmer months of the 
year (table 2.5).  However, when looking at the percentage of the total side items sales that 
vegetable sides made up, there was no significant difference between those of warm months 
(M=19.48% SD=7.84%) and cold months (M=20.24%, SD=9.30%) p=0.4 (data not shown).  In 
conclusion, significantly more vegetable sides were sold in the colder months of the year; 
however, when examining vegetable sales in relation to total sales of item sides, there was no 
difference between cold and warm months.  
Table 2.5.  Vegetable Sales by Warm or Cold Months 
Vegetable Price Point n Mean units 
sold 
SD p 
Corn $0.75 12 15.25 4.71 .255 
$1 10 17.80 5.50 
Carrots  $0.75 11 13.64 4.43 .105 
$1 12 16.58 3.92 
Temperature n Mean units sold SD P 
Cold Months 175 29.82 12.44 .004 
Warm Months 185 26.25 11.08 
25 
 
Correlations and Predictors of Sales 
Table 2.6 represents the correlation matrix among variables of interest and vegetable sales.  
Potatoes were excluded from this correlation analysis as they were the only vegetable with 
more than steamed and/or roasted preparations (n=239 vegetable entries included).  Roasted 
preparation (item 3), is a dummy variable coded as 1=roasted preparation, 0=not roasted 
preparation.  As potatoes were excluded, the zero coding in roasted preparation (item 3) is 
steamed preparation.  A positive association was found between sales (item 1) and unit price 
(item 2) (r=.222, p<0.001). Similarly, a positive correlation was found between sales (item 1) 
and roasted preparation (item 3)(r=.277, p<0.001).   A negative correlation was found between 
sales (item 1) and warm months of the year (item 4) (r=-.176 p=0.003).  Finally, a positive 
correlation was found between roasted preparation (item 3), and price point (item 2) (r=.578, 
p<0.001)(table 2.6).   
Table 2.6. Sales Correlations Matrix 
          1 2 3 4 
1. Sales --    
2. Unit Price .222** --   
3. Roasted  
 Preparation 
.277** .578** --  
4. Cold/Warm 
Months 
-.176* .017 -.032 -- 
Pearson’s Correlation Matrix 
** Correlation is significant at the P<.001 level (2-tailed) 
 * Correlation is significant at the P<.005 level (2-tailed) 
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Following the correlation analysis, a linear regression analysis was completed.  Only two of the 
three significant correlation variables were predictors for vegetable sales.  Two models were fit 
to the data to examine influences on vegetable sales (table 2.7).  In Model 1, roasted vegetable 
preparation was found to be a significant predictor of vegetable sales (β=.277, p<0.001).  
Roasted vegetable preparation explained 7.7% of the variation in sales.  In Model 2, roasted 
vegetable preparation was entered in block 1 and a warm or cold month was entered in block 2.  
Roasted preparation continued to have a significant predicting effect on vegetable sales 
(β=.272, p<0.001), and warm or cold months of the year also became a significant predictor (β=-
0.167, p=0.007).  Together, roasted preparation and cold months of the year make up 10.5% of 
the variation in sales.  The R squared change after cold or warm months of the year was added 
to roasted preparation was .028 (p=0.007), that means that cold or warm months of the year 
added 2.8% above what is accounted for by only roasted preparation.  After accounting for 
roasted preparation and cold months of the year, price point was not a significant predictor of 
vegetable sales (p=0.222). 
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Table2. 7.  Predictors of Vegetable Sales 
Vegetable Sales 
 Model 1 Model 2 
Variable B (se) 95% CI β B (se) 95% CI β 
Constant 22.88 
**(.831) 
21.24-
24.52 
 24.73** 
(1.07) 
22.63-
26.83 
 
Roasted 
Preparation 
5.98 ** 
(1.35) 
3.33-8.63 .277 5.87 ** 
(1.33) 
3.25-8.49 .272 
Warm/Cold Months    -3.51 * 
(1.29) 
-6.05- 
 -9.60 
-.167 
R .277   .324   
R² .077   .105   
F 19.70**   13.80**   
ΔR²    .028   
ΔF    7.36*   
Linear Regression Analysis 
** p<0.001 
*p<0.01 
Discussion 
 
Vegetable sides were priced either at one dollar or seventy-five cents.  We found that 
consumers were willing to spend an extra twenty five cents for a premium priced vegetable.  
Larger quantities of the vegetables priced at one dollar sold more than those sold at seventy-
five cents.  In the past, reasoning for consumer willingness to pay (WTP) more for a food item 
28 
 
has been linked to liking, perception of healthiness, perception of freshness, and place of origin 
of the product (Ginon, Combris, Loheac, & Enderli, 2013; Nguyen, Haider, Solgaard, Ravn-
Jonsen, & Roth, 2015).  In the cafeteria used for the analysis, location of origin is not disclosed 
with food items sold, with the exception of some meats produced by the Animal Sciences 
Department of the university.  Vegetables are displayed in the same manner each day, and 
whether a vegetable is prepared from fresh or frozen is not disclosed.  Vegetable liking or 
perception of healthiness may be contributors of vegetable sales in the cafe.  Another possible 
influence may be vegetable intake frequency.  Broccoli and potatoes were vegetables 
purchased at high rates, and they were also the more commonly consumed vegetables.  
However, this was not the case for carrots and sweet corn, which are vegetables that are 
consumed at high rates but did not have high sales in the café (Produce for Better Health 
Foundation, 2015).  
 
Steamed corn and carrots were priced at both premium and regular price points.  The reasoning 
behind this is unknown and likely overlooked by cafeteria staff. Regardless, this made them 
interesting food items for analysis.  T-test statistics were completed on the different price points 
to determine if they differed in sales.  The results revealed no statistical difference between the 
sales of the vegetables at the different price points.  
 
In the past, cost has been cited as a barrier for vegetable consumption (Skuland, 2015), and 
sales have increased in low fat snacks and FV when price point was lowered (French, 2003). 
However, we did not find this to be true for our analysis.  This may be because the difference 
between regular and premium price point was $0.25. The price fluctuation on these items may 
have been overlooked by customers and therefore not have a significant effect on overall sales 
of these two vegetables. An interesting finding was that more vegetables were purchased during 
the colder months of the year than the warmer months.  This was likely explained by an 
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increased number of customers frequenting the café in the colder months of the year.  We 
believe this is the case as the percentage of vegetables sold as sides relative to all other sides 
revealed no statistical difference.  We were unable to compare vegetable sales to overall sales 
as the purchasing program combines sales of lunchtime purchases with breakfast, and 
occasionally dinner.  However, sales of side items only include those sold during lunch, making 
it a good mean for comparing vegetable sales in proportion to other items sold.  Although some 
sources find that restaurants increased their sales in the warmer months of the year (National 
Restaurant Association, 2011), we did not find this trend in the café.  This is likely because the 
main contributor was increased tourism in the area.  Champaign-Urbana is not a high tourist 
area.  The increase during the semester may be due to more students and faculty learning 
about the cafeteria and eating there.  Another influence may be schedules becoming busier as 
the semester progresses and convenience playing a factor.   
Conclusion  
 
This was a retrospective study of vegetable sales in a cafeteria.  No intervention was 
conducted.  This analysis of the 2015-2016 school year vegetable sales in a cafeteria setting 
revealed that vegetable sales vary by vegetable, preparation method except for the case of 
broccoli, and outside temperature.  Contrary to other studies, we found price point was not a 
barrier to purchasing behavior, even when the same vegetable was priced at different price 
points.   Main predictors to vegetable sales included cold months of the year and roasted 
preparation.   
Limitations 
 
A limitation we encountered with the café’s data was that not all vegetables had multiple 
preparation methods.  In addition, the potatoes had preparation methods that no other 
vegetable shared.  This made it difficult to compare the preparations and the vegetables with 
each other.  In consequence, instead of comparing vegetable preparations to one another, 
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preparations were compared within in the same vegetable.  During the correlation and 
regression analysis, only steamed and roasted preparations were included.  Furthermore, it is 
difficult to say if the entrée pairing influenced sales of vegetables on any given day. Another 
limitation of the data was that some vegetables that appeared in the Fall semester did not return 
for the Spring semester.  This lowers our power when running analyses for those particular 
vegetables.  One of these vegetables was zucchini that only appeared on the menu six times.
 
 
This chapter was published in the journal Appetite on September 1st, 2017 Volume 116, pages 239-245 
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Chapter 3. Influence of Seasoning on Vegetable Selection, Liking, and 
Intent to Purchase.  
 
Introduction 
 
Vegetables are an important part of any dietary pattern.  Because vegetables are typically high 
in nutrients and low in calories, they can play an essential role in health promotion and disease 
prevention (Moore & Thompson, 2015).  Increasing consumption of vegetables and fruits has 
been shown to aid in prevention of Coronary Heart Disease (CHD).  A meta-analysis of 12 
studies with 13 cohorts concluded that increased intake of vegetables and fruits from under 
three servings per day to more than five servings per day lowered the rate of developing CHD 
by 17% (He, Nowson, Lucas, & MacGregor, 2007).  Similarly, a systematic review of six studies 
found that a higher intake of dark leafy green vegetables was associated with a 14% decrease 
in Type 2 Diabetes Mellitus (Carter, Gray, Troughton, Khunti, & Davies, 2010).  In addition to 
disease prevention, dietary patterns rich in vegetables and fruits have been associated with 
lower body mass index (BMI).  Data from the 2007 Behavioral Risk Factor Surveillance Survey 
showed that only 23.9% and 21.9% of those classified as overweight and obese, respectively, 
consumed five or more servings of vegetables and fruits per day, compared to 27.4% of those 
who were of normal BMI.  This negative association between BMI and vegetable and fruit intake 
remained significant after adjustment for confounding variables (p<0.001) (Heo et al., 2011).  
According to the World Health Organization (WHO), 5.2 million deaths worldwide in 2013 were 
attributed to diets lacking in vegetables and fruits (World Health Organization, 2017).  
Incorporating vegetables into a dietary pattern can take several different forms.  Vegetables can 
be fresh, frozen, canned, juiced, or dried.  In the United States (US), people can access 
vegetables by growing them or purchasing vegetables from a grocery store, farmer’s market, 
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restaurant, or other retail outlet.  In the US, 65% of vegetables are consumed as a base dish, or 
“as is”.  This includes vegetables used as side dishes, snacks, or the entire meal.  The next 
most popular way (29%) to consume vegetables is as an ingredient in another dish.  This 
includes vegetables used in stews, casseroles, and sauces (Produce for Better Health 
Foundation, 2015).  
Daily intake recommendations for vegetables by adults that engage in at least 30 minutes per 
day of exercise are 2-3 cups (Moore & Thompson, 2015).  These recommendations are 
dependent on age, sex, and physical activity.  Vegetable consumption trends in the US have not 
been promising over the last few years.  The usual quantity of vegetables consumed for 
Americans at the 75th percentile of intake is two cups (Agriculture, 2015; Lin & Morrison, 2016).  
Eighty-seven percent of Americans did not meet the daily vegetable recommendation set for 
their age-sex group.  These numbers are even higher for adolescents and young adults 
(Castenson, Dodd, Krebs-Smith, Parsons, & Reedy, 2015).  According to the State of the Plate 
study on America’s consumption of fruits and vegetables (FV), the total amount of vegetables 
consumed from the year 2009 to 2014 decreased by 7%.  When looking at consumption trends 
over the last decade, fresh vegetables purchased from a retail outlet were the only form of 
vegetables to show a growth, while intake of canned, frozen, dried, and juice vegetable forms 
declined (Produce for Better Health Foundation, 2015). 
With poor intake of vegetables but known health benefits from greater consumption, allied 
health professionals are faced with the problem of how to increase vegetable intakes.  Erinosho 
et al. (2012) evaluated the exposure of the More Matters Campaign – a program designed to 
increase awareness of FV recommendations and actual consumption in adults.  Individuals 
(n=3021) who consumed the recommended five or more FV servings per day were 1.33 times 
more likely to have heard about the More Matters Campaign, or the 5-A-Day Campaign, and 
were 1.55 times more likely to know about current FV recommendations.  However, it remains 
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unknown whether increased exposure to FV campaigns increases intake, or if adults who 
already consume more FV are more aware of FV messages.  Indeed, a review of vegetable and 
fruit promotional campaigns has found results to be low to modest at best (Rekhy & McConchie, 
2014). 
Ungar et al. (2013) examined methods to increase FV intake by assigning groups the goal of 
eating “5 servings a day” (5/day group) versus “1 more serving than you already eat” per day 
(+1/day group); the control group was instructed to eat as usual.  A one-week randomized, 
controlled intervention was conducted with mostly female students (n=84, 85% female).  
Contrary to expectations, the 5/day group was more effective at increasing their FV 
consumption.  The +1/day group consumed an average of 3.41 servings (SD=0.96) compared 
to the 5/day group at 5.00 servings per day (SD=0.70).  Of note was that FV intake declined to 
3.45 (SD=1.10) servings per day in the 5/day group at one week after intervention compared to 
2.72 (SD=0.84) in the +1/day group.  
In addition to education campaigns, the impact of price on vegetable consumption has been 
explored.  Cost has been reported as a barrier to adequate vegetable consumption (Skuland, 
2015).  Smith-Drelich et al. (2015) lowered this barrier by providing reimbursement of up to $50 
per week for vegetable purchases in an intervention group (n=144).  While more money was 
spent on vegetables [+$8.16 (SD=$2.67)/week, p<0.01], vegetables consumption did not 
increase as a result of reimbursement [+1.3 (SD=1.2) servings/week](Smith-Drelich, 2015).  
More recently, price was not found to be a barrier to FV consumption in a national Scottish 
survey (Mc Morrow, Ludbrook, Macdiarmid, & Olajide, 2016).  These findings suggest that 
financial barriers may only be a minor contributor to inadequate vegetable consumption, 
although cost may be more influential in food insecure households (Mook, Laraia, Oddo, & 
Jones-Smith, 2016).   
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Other research suggests that improving the palatability, or taste, of vegetable or vegetable-
based dishes may improve intake.  Ghawi et al. (2014) examined whether herbs and spices 
could be used to enhance liking of low sodium tomato soup.  Adults (n=148) participated in this 
five consecutive day study, where they were given three samples of tomato soup: regular salt; 
low salt; and low salt enhanced with seasonings.  After repeated exposure to the three soup 
variations, participants reported increased overall liking (p<0.02), flavor liking (p<0.02), texture 
liking (p<0.01), and aftertaste liking of the low salt enhanced with seasonings soup.  No 
significant changes with repeated exposure to the other two soup variations were identified.  
However, Wang et al. (2014) found that while some level of herbs in tomato soup increased 
liking, high levels decreased liking.  Tomato soup with herbs did lower the amount of salt 
needed to result in consumers perceiving that the soup tasted right.  Other studies with children 
have found that seasoned dips can influence vegetable intake (Fisher et al., 2012; Savage et 
al., 2013), although this strategy applied to raw vegetables and may increase calorie or dietary 
fat intakes.  Peters et al. (2014) examined the effects of seasoning foods on restoring the liking 
of reduced fat (RF) food items.  Participants (n=148) were fed three meals in a randomized 
order on three different days.  One meal was a full fat (FF) meal, one was a RF version of the 
same meal, and one was a RF version of the meal with the addition of herbs and spices.  
Reducing the fat content significantly lowered the rating of meal liking (FF=7.05 vs. RF=6.29, 
p<0.0001).  However, the RF seasoned meal was liked as well as the FF condition.  Individual 
food items revealed no significant differences between liking distribution of meatloaf and 
vegetables between the FF and RF seasoned options.   
The use of herbs and spices (i.e., seasonings) to enhance vegetable liking is an area of 
research that needs further attention.  With enhanced liking, we expect that vegetable selection, 
willingness to purchase, and intake will also increase.  This may help individuals reach their 
daily vegetable recommendation in a way that seems effortless and enjoyable.  The purpose of 
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this study was to determine whether seasoned vegetables would be selected more often than 
unseasoned (plain) vegetables.  Secondary aims were to determine whether intention to 
purchase seasoned vegetables would be reported more often than intention to purchase 
unseasoned, and whether consumption of seasoned vegetables would be greater than 
unseasoned vegetables. 
Materials and Methods 
 
Design 
 
This was an observational cross-sectional study over a three-week period (Nov-Dec 2015), with 
two testing weeks and one wash out week in between to ensure that each vegetable tested had 
the same entrée pairing.  Carrots, green beans, and broccoli were selected as test vegetables, 
based on their high consumption frequency by US adults (Produce for Better Health Foundation, 
2015).  One vegetable was offered per test day as both a seasoned and unseasoned choice, 
and vegetables were randomly assigned to a day of the week.  Industry experts in culinary 
sciences developed the seasoning blends that were unique for each of the vegetables tested in 
the café.  Data were collected on previous vegetable purchase patterns for comparison to 
selection in the current study.  The University Institutional Review Board approved this study; 
written consent was not required for this exempt protocol (IRB #16360)(Appendix item B).  
Previous Purchase Patterns for Vegetables 
 
From purchasing data (Sept-May 2015), mean broccoli purchase was 39 servings/day over a 
30-day period, (range 15-64).  Mean green bean purchase was 23 servings/day over 25 days, 
(range 15-34).  Mean carrots purchase was 17 servings/day over 36 days (range 8-33).   
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Participants 
 
All customers purchasing a hot entrée in the café, located on a large, Midwestern campus, were 
offered a seasoned or unseasoned vegetable at no additional cost.  According to historical 
purchasing data, 40% of diners choose a vegetable; thus, we estimated a 20% difference in 
choosing the seasoned versus the unseasoned vegetable.  For 83% power, alpha 0.05, and 
effect size of 20%, 140 diners were needed.   
Procedures 
 
The seasoned and unseasoned carrots were steamed for five minutes and tossed with soybean 
oil (14 grams) and salt (1.5 grams).  Additionally, seasoned carrots received 0.48 grams of 
ground cinnamon.  Seasoned and unseasoned broccoli was steamed for four minutes and 
tossed with soybean oil (14 grams) and salt (3 grams).  Seasoned broccoli received 0.42 grams 
of garlic powder, 0.27 grams of onion powder, 0.42 grams of dill herb, and 0.27 grams of black 
ground pepper.  Green beans were steamed for five minutes and tossed with soybean oil (9 
grams) and salt (3 grams).  Seasoned green beans received 0.42 grams of garlic powder, 0.27 
grams of onion powder, 0.42 grams of dried parsley, and 0.27 grams of ground black pepper.  
All vegetables were prepared in 2-lb (907.2 grams) batches.  Once prepared, the vegetables 
were held on a steam table until portioned into 4-oz servings (113.4 grams).  All vegetables 
were held for no longer than 15 minutes on the serving line.     
Upon entry into the café, customers saw a display for the day’s food selections (Appendix item 
I).  As part of the selections, the seasoned and unseasoned vegetable dishes were displayed 
side by side with their respective ingredients under their name.  Vegetables were labeled 
“seasoned” and “steamed” (for the unseasoned option) followed by the vegetable name.  
Although both seasoned and unseasoned vegetables were steamed, the term “unseasoned” 
was not used as a label to avoid an upward bias toward the seasoned vegetable option. 
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Selection, Liking, and Intent to Purchase Questionnaire 
 
The research team developed an 11-item questionnaire that was designed to assess: vegetable 
and seasoning status, vegetable liking, and usual intake of the vegetable, usual intake of 
vegetables generally at lunch, likelihood to purchase the vegetable, frequency of eating at the 
café, and demographics (Appendix items C-H).  If the customer refused a vegetable, the 
questionnaire instructed them to disregard questions on liking and likelihood to purchase the 
vegetable.  The questionnaire was designed to be brief; thus, single-question construction was 
selected such that Cronbach alpha could not be calculated for reliability testing.  Customers 
received a questionnaire upon hot entrée purchase, regardless of their vegetable choice or 
refusal.  Participants were not identified through the questionnaire.  Completion of the 
questionnaire was not mandatory, and participants had the option to skip any 
question(s)(Appendix item K).    
Vegetable Service and Waste Data Collection  
 
Four-oz portions (113.4 grams) of each vegetable were weighed on calibrated, digital scales 
before service.  This serving size was consistent with a vegetable side on a regular production 
day in the café and with standard portion sizes (oz equivalents) for one serving of the selected 
vegetables.  Waste was collected in aggregate but divided according to bowl content of either 
seasoned or unseasoned vegetable (Appendix item J).  A day dot sticker was placed on the 
underside of the seasoned vegetable bowls for identification purposes.  The total number of 
bowls included in waste weight was counted.  Total vegetable consumption was calculated by 
taking total vegetable weight distributed minus total waste weight; consumption was calculated 
separately for seasoned and unseasoned vegetables.   
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Analyses 
 
All statistical analyses were conducted using SPSS (version 23, IBM, 2015).  Descriptive 
statistics assessed demographic information and survey completion rate.  Chi-Squared tests 
were used to determine differences in response distribution of intentions to purchase by 
vegetables and preparation methods.  Correlations were completed to determine the 
associations between variables to find influences to seasoned vegetable selection, using 
Lambda for nominal to nominal evaluations and Gamma for nominal to ordinal.  Logistic 
regression was conducted to identify predictors of and their relative influence on vegetable 
preparation selection.   
Results 
Vegetable Choice 
Most consumers selected one of the vegetable choices, with only 14% (n=23), 6% (n= 10), and 
11% (n=20) of diners declining to take carrots, broccoli and green beans, respectively.  Figure 
3.1 shows that seasoned carrots, broccoli, and green beans were selected significantly more 
often (carrots p<0.001, broccoli p<0.001, green beans p<0.001) by consumers than the 
unseasoned versions [carrots:  58% (n=97) selected seasoned, 28% (n=47) unseasoned; 
broccoli: 63% (n=114) seasoned, 31% (n=55) unseasoned; green beans: 67% (n=124) 
seasoned, 22% (n=41) unseasoned].  Moreover, Chi-Squared tests across all vegetable choices 
were significantly different at the p<0.001 level (data not shown) for combined vegetables and 
individual vegetables [all n=531, 63% (n=335) selected seasoned, 27% (n=143) selected 
unseasoned, and 10% (n=53) declined to take a vegetable].  Consumers selected seasoned (all 
p<0.001) and unseasoned (all p<0.001) versions of vegetables significantly more frequently 
than refusing or declining the selection of vegetables. Vegetable selections were greater than 
the previous years’ mean purchase by a factor of at least two.  
39 
 
Figure 3.1. Selection of Vegetable Choice 
 
 
Chi square Goodness of Fit 
**Seasoned vs. Unseasoned choice significant at the p<0.001, df=1 Chi square Goodness of Fit  
***Seasoned, unseasoned and declined distribution difference significant at the p<0.001, df=2  
Vegetable Consumption and Waste  
Descriptive data for vegetable consumption and waste are presented in table 1.  All vegetables, 
regardless of preparation method (seasoned versus unseasoned), yielded less than or equal to 
than 20 grams of waste per bowl (Table 3.1).  The vegetable and preparation method that 
produced the least waste was seasoned broccoli, with an estimated average of 5 grams of 
waste per bowl.  The vegetable and preparation method that yielded the most waste was 
seasoned carrots, averaging 20 grams of waste returned per bowl. 
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Table 3.1.  Vegetable Consumption and Waste 
Vegetable Preparation 
method 
Portions 
Served 
Weight 
Served 
Weight 
Consumed 
Weight 
Wasted 
Weight Wasted/Bowl 
 
Carrots 
Seasoned  91 10319 8468 1851 20 
Unseasoned 51 5783 4876 907 18 
 
Broccoli 
Seasoned 105 11907 11422 485 5 
Unseasoned 65 7370 6906 464 7 
       
Green 
Beans 
Seasoned 104 11793 10943 850 8 
Unseasoned 43 4876 4459 417 10 
Weight measured in grams 
Survey Results 
During the study, 752 people received the 11-item questionnaire.  Few surveys (n=5) were 
excluded from analysis as they declined a vegetable but proceeded to rate vegetable liking.  
After exclusion, survey response rate was 70.6% (n=536).  Most customers were students 
(n=295, 55%), or university faculty/staff (n=222, 41.4%), the rest were not affiliated with the 
university or other (n=15, 2.8%, n=4 did not report occupation), with an even distribution by 
gender (n=265 females, 265 males, n=6 did not report gender).   
There were no significant differences in vegetable liking for seasoned and unseasoned 
vegetables.  Most respondents indicated they liked the vegetables “somewhat” or “very much” 
(liking of carrots=79%, broccoli=96%, green beans=93%). Furthermore, Chi-Squared tests 
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revealed no significant differences between liking and preparation for individual vegetables 
(carrots p=0.965, broccoli p=0.470, green beans p=0.558). 
Likelihood of purchase was dependent on vegetable type (p=0.002; Table 3.2); respondents 
indicated the highest likelihood of purchase for broccoli (84% said they were somewhat likely or 
very likely to purchase), followed by green beans (74%) and carrots (64%). Among seasoned 
vegetables, a Chi-squared test revealed there were significant differences in likelihood of 
purchase (p=0.003); particularly, fewer respondents indicated they were likely to purchase the 
seasoned carrots relative to the seasoned broccoli or green beans. However, we do not observe 
differences in likelihood of purchase for unseasoned vegetables.  
Table 3.2.  Likelihood to Purchase the Selected Vegetable  
 
 
 
 
 
Vegetable Definitely 
would not 
Not likely Somewhat 
likely 
Very likely Total p, chi 
square 
Green beans 
combined 
6 (3.7%) 36 (22.3%) 59 (36.6%) 60 (37.3%) 161  
0.002 
 
Carrots combined 11 (7.7%) 41 (28.7%) 54 (37.8%) 37 (25.9%) 143 
Broccoli combined 3 (1.8%) 24 (14.2%) 68 (40.2%) 74 (43.8%) 169 
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Table 3.2.  Likelihood to Purchase the Selected Vegetable Continued 
df= 6 for vegetables with combined preparation 
df= 6 for all seasoned vegetable combined 
df= 6 for all unseasoned vegetables combined 
Vegetable Vegetable Definitely 
would not 
Not 
likely 
Somewhat 
likely 
Very 
likely 
Total p, chi 
square 
All 
seasoned  
Carrots 7 (7.3%) 34 
(35.4%) 
33 
(34.4%) 
22 
(22.9%) 
96   
 
0.0
03 
Broccoli 2 (1.8%) 17 
(14.9%) 
47 
(41.2%) 
48 
(42.1%) 
114 
Green 
beans 
5 (4.1%) 28 
(23.1%) 
42 
(34.7%) 
46 
(38.0%) 
121 
All 
unseasoned  
Carrots 4 (8.5%) 7 (14.9%) 21 
(44.7%) 
15 
(31.9%) 
47  
0.4
35 Broccoli 1 (1.8%) 7 (12.7%) 21 
(38.2%) 
26 
(47.3%) 
55 
Green 
beans 
1 (2.5%) 8 (20%) 17 
(42.5%) 
14 
(35%) 
40 
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Linear regression was used to further evaluate the likelihood to purchase. Table 3.3 includes 
predictors of the likelihood to purchase, indicating that 28% of the variance in likelihood to 
purchase was accounted for by which vegetable (carrot, broccoli, green beans), age, liking of 
the vegetable, frequency of eating a vegetable when eating lunch out, and frequency of eating 
that particular vegetable. Respondents expressed a higher likelihood of purchase for broccoli 
relative to carrots; however, there was no difference between green beans and carrots. Older 
consumers indicated a higher likelihood of purchase relative to their younger counterparts. In 
addition, likelihood of purchase was positively related to: liking of the vegetable, frequent eating 
of vegetables generally with lunch, and frequency of eating the specific vegetable in question.  
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Table 3.3. Regression Estimates for Likelihood of Purchase 
Independent variables B SE (B) β t p 
Green Beans 0.158 0.090 0.086 1.765 0.078 
Broccoli 0.211 0.089 0.116 2.376 0.018 
Age 0.175 0.086 0.082 2.032 0.043 
Liking 0.365 0.049 0.313 7.397 <0.001 
Vegetable Intake at 
Lunch 
0.364 0.059 0.260 6.194 <0.001 
Habitual Intake of the 
Vegetable 
0.162 0.044 0.159 3.686 <0.001 
R= 0.532; R2= 0.283, df=1 
Age- What is your age group? (1= ≥50 y, 0=<50 y) 
Liking- How well did you like this dish? (0= not at all, 1= not much, 2= somewhat, 3= very much) 
Vegetable Intake at Lunch- How often do you have a vegetable with lunch when you eat out? 
(0=almost never/never, 1= sometimes, 2=always) 
Habitual Intake of the Vegetable- How often do you eat this vegetable? (0= never, 1= less than 
once per week, 2= at least once but less than twice per week, 3= more than twice per week) 
Effects of Broccoli and Green Beans should be interpreted relative to the carrot vegetable type.   
Influences on Vegetable Preparation Choice 
 
Refusal of a vegetable was excluded in the following analysis (53 participants refused a 
vegetable, resulting in n=478).  A negative association (Table 3.4) was found for frequency of 
vegetable consumption during lunch and seasoned vegetable selection.  A positive association 
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was found for gender and seasoned vegetable selection. A negative association was shown for 
age group. That is, participants who selected the seasoned vegetables were significantly more 
likely to be male, younger, and infrequent vegetable consumers when eating out.   
Table 3.4. Associations between Nominal and Ordinal Variables and Seasoned Vegetable 
Selection 
 
Seasoned or 
unseasoned 
Gamma or Lambda Significance, p 
Vegetable Intake at 
Lunch 
-0.276 0.002 
Gender 0.064 0.043 
Age  -0.244 0.045 
Vegetable Intake at Lunch- How often do you have a vegetable with lunch when you eat out? 
(0= almost never/never, 1= sometimes, 2= always) 
Age- What is your age group? (1= ≥50 y, 0=<50 y) 
Gender- female= 0, male= 1 
Binary logistic regression was conducted with vegetable intake during lunch, along with gender 
and age as they were also significantly associated with seasoned vegetable selection.  Table 
3.5 includes likelihood of consuming a vegetable with lunch when eating out, gender, and age 
as predictors for seasoned vegetable selection.  All three variables were significant predictors of 
seasoned vegetable selection.  Participants who often consumed a vegetable with their lunch 
were less likely to consume the seasoned vegetable (OR=0.630, p=0.007).  After reverse 
coding, those who reported low vegetable intake during lunch were 1.59 times more likely to 
select the seasoned vegetable.  Male gender was a significant predictor of seasoned vegetable 
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selection (OR=1.177, p=0.006).  Finally, age under 50 years was a significant predictor of 
seasoned vegetable selection (OR=0.580, p=0.026).  The Hosmer and Lemeshow Test shows a 
good fitting model (p=0.607).  The Cox and Snell test provided a pseudo R2 that suggested our 
model accounted for 5% of the variance in vegetable selection.  
Table 3.5.  Variables Predicting Seasoned Vegetable Selection 
 
Predictors B, 
unadjusted 
SE Wald Odds Ratio 95% CI 
Vegetable 
Intake at Lunch 
-0.469 0.173 7.316** 0.626 0.445-0.879 
Gender  
 
0.572 0.208 7.594** 1.772 1.180-2.662 
Age -0.544 0.245 4.938* 0.580 0.359-0.938 
df = 1 for all variables 
CI= Confidence Interval 
**p<0.01 
 *p<0.05 
Vegetable Intake at Lunch- How often do you have a vegetable with lunch when you eat out? 
(0= almost never/never, 1= sometimes, 2= always) 
Age- What is your age group? (1= ≥50 y, 0= <50 y) 
Gender- female= 0, male= 1 
Discussion 
More vegetables were selected in this study than in the previous year’s purchase data. Most 
likely this is related to cost factors, as this study offered vegetables at no cost and data from the 
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previous year was for purchased vegetables. Studies using vouchers for produce or rebates 
have found increased fruit and vegetable consumption or purchase (Cohen et al., 2017; Phipps 
et al., 2015).  
Negligible waste supports that both preparation styles were well consumed, without offering dip 
(Fisher et al., 2012; Savage et al., 2013) or changing the nutrient profile of the dish as in 
previous studies (Ghawi et al., 2014; Peters et al., 2014). Although these previous studies were 
conducted with children, studies with adults’ vegetable intake with dips or changed nutrient 
profile of the dish have not been published to the authors’ knowledge. 
An interesting finding was that those consumers who did not habitually purchase a vegetable 
with their lunch were more likely to select the seasoned vegetables.  Seasoning of vegetables 
may be instrumental in encouraging those consumers who do not often consume vegetables to 
select and ingest vegetables more regularly.  This consumer preference for seasoned dishes 
may be related to consumer perception of additional flavor associated with seasoned food 
(Peter, 2006).  When several factors of food intake behaviors of Americans were examined, 
taste was reported as the most important deciding factor (Glanz, Basil, Maibach, Goldberg, & 
Snyder, 1998; Kourouniotis et al., 2016).  While consumers on Day 2 of the current study may 
have also tasted the vegetable of choice during the previous week of the study, the inclusion of 
all choices regardless of repeat customers has been well accepted in cafeteria-related literature, 
although study duration has varied (Arsenault, Singleton, Funderburk, Goto, & Muth, 2014; Levy 
et al., 2012; Thorndike, Sonnenberg, Riis, Barraclough, & Levy, 2012; Wansink, Cao, Saini, 
Shimizu, & Just, 2013).  
Research has shown that older adults and women are more likely to consume vegetables (Hiza 
et al., 2013).  Interestingly, women and older adults weigh health as a more important factor 
influencing food choice (GLANZ et al., 1998). We found that male gender and consumers under 
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the age of 50 years were more likely to select seasoned vegetables compared to their 
demographic counterparts.  This suggests that consumers who do not regularly consume 
vegetables may be responsive to seasoned vegetable products and behavioral strategies 
promoting seasoned vegetables.  In regards to FV consumption, both health and taste have 
been found as predictors to consumption (Castenson et al., 2015; GLANZ et al., 1998).  Groups 
who perceive nutrition as a more influential driving force for vegetable consumption may not 
benefit from seasoning changing the perception of flavor as it is not the primary driving force for 
consumption.   
Another possible explanation for gender and age differences in seasoned vegetable selection is 
neophobia.  Research on the relationship between gender and neophobia has been mixed 
(Demattè et al., 2013; Frank & van der Klaauw, 1994; Meiselman, King, & Gillette, 2010; Nordin, 
Broman, Garvill, & Nyroos, 2004; Tuorila, Lähteenmäki, Pohjalainen, & Lotti, 2001). While 
women usually eat vegetables more often than men (Produce for Better Health Foundation, 
2015), those adults with neophobia consume fewer fruits, vegetables and fish than those 
without the disorder (Zickgraf & Schepps, 2016).  Nevertheless, men are more likely to seek 
new, unusual, and spicy foods (Alley & Burroughs, 1991), and this could have resulted in more 
seasoned vegetables being selected. Research has shown that food neophobia increases with 
age (Meiselman et al., 2010; Tuorila et al., 2001).  This may explain the younger age group 
trying seasoned vegetables more often.  In regards to those who chose no vegetable, one 
possibility is that eating a vegetable at lunch was novel and not acceptable, since most 
vegetables are eaten at dinner (Produce for Better Health Foundation, 2015).  Aside from age 
and gender, race has demonstrated an influence on frequency of seasoning use on vegetables 
as well as seasoning type used, with Asians and Pacific Islanders using seasoning more often 
than other races (Nikolaus, Ellison, Heinrichs, Nickols-Richardson, & Chapman-Novakofski, 
2017).  Unfortunately, we did not include race in our analysis.   
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The type of vegetable (broccoli, green beans, or carrots) had an impact on the likelihood to 
purchase, possibly because of inclusion of carrots. Although annual intake of carrots is 
increasing and green beans declining, ranking of carrots nationally usually includes vegetables 
eaten “as is” or raw (Produce for Better Health Foundation, 2015). Furthermore, seasoned 
carrots yielded twice as much waste as seasoned green beans and three times as much waste 
as seasoned broccoli, despite seasoned carrots being selected slightly less often than the other 
seasoned vegetables.  This suggests that the seasoning used for carrots was not as well 
accepted by consumers.  Green beans and broccoli outrank carrots in national data of side 
dishes eaten at home (Produce for Better Health Foundation, 2015), and broccoli was cited as a 
favorite vegetable in focus groups (Heinrichs, Nikolaus, Ellison, Nickols-Richardson, & 
Chapman-Novakofski, 2016). This is also reflected in our data including frequency of eating this 
vegetable in the overall regression of likelihood to purchase. Vegetables are most often eaten at 
dinner rather than lunch and at home rather than out. Indeed, vegetables at restaurants account 
for only 10% of vegetables eaten, offering opportunity to expand vegetable intake growth 
(Produce for Better Health Foundation, 2015). Studies have reported that adults consider 
vegetable offerings in restaurants to be minimal (Heinrichs et al., 2016; Lucan, Barg, & Long, 
2010).  
It is not surprising that vegetable liking was a significant predictor in the model for likelihood to 
purchase. However, seasoned or unseasoned was not, although more consumers selected the 
seasoned option. In focus groups probing both vegetables and seasoning, participants did not 
suggest seasoning vegetables as a strategy to increase vegetable intake, although discussions 
had recently included seasoning of foods (Heinrichs et al., 2016). It is possible that seasoning or 
preparation methods are latent variables for liking of the vegetable, but that the vegetable itself 
should be liked first. While it is possible that seasoning could move neutral or dislikers to likers 
of a vegetable type, this study did not explore this possibility.  
50 
 
The strength of this study is that it was conducted in a free-living setting, similar to what might 
be encountered in any worksite or commercial cafeteria.  In addition, the serving bowls, 
environment, lighting, and service, which may all affect selection (Hadi & Block, 2014), were the 
same across vegetable choices. 
However, there were a few limitations to the current study.  Vegetables were selected for this 
study based on high consumer intake.  However, only three vegetables were tested, limiting 
generalizability.  Moreover, potatoes and tomatoes were not tested in this study, although they 
are consumed at higher rates than our study vegetables (Produce for Better Health Foundation, 
2015). 
A statistical limitation was the lack of power to distinguish between vegetable preparation liking 
distributions.  Regardless, both the seasoned and unseasoned vegetables were well liked with 
the majority of responses in the “somewhat like” and “very much like” category. Although no 
measures were taken to control for social desirable answers for liking, negligible waste supports 
the high rankings on this measure.  In addition, anonymous self-report and placing surveys in a 
response box as in this study, provides neutrality and detachment.  Unfortunately, power was 
not achieved for waste collection.  Vegetable waste was collected in aggregate form at the end 
of service each day.  This led to only two entries for each vegetable and preparation method, 
and thus, lack of variability.  One concern was that because the vegetables were provided free 
of charge, customers would select a vegetable and not consume it.  However, all vegetables 
regardless of preparation method yielded less than or equal to 20 grams of waste per bowl.  In 
addition, most plates were returned without any waste.  Few plates may be responsible for 
positively skewing the waste collection quantities.  In future studies, each plate should be 
weighed individually.   
Conclusions 
Unlike intervention studies that involve testing the effect of campaigns or goal setting strategies, 
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this was a realistic observational study.  This study did not provide an incentive for participating; 
however, the cost barrier to vegetable accessibility and affordability was removed.  Results 
demonstrate that when given a choice, consumers will more likely select seasoned vegetables 
over their unseasoned counterparts in a typical cafeteria setting.  Liking and intent to purchase 
responses for both seasoned and unseasoned vegetables were high.  Finally, predictors for 
seasoned vegetable choice were male gender, age less than 50 years, and low vegetable 
consumption and for overall intention to purchase, type of vegetable (carrot, broccoli, green 
beans), age, liking of the vegetable, frequency of eating a vegetable when eating lunch out, and 
frequency of eating that particular vegetable.   
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Chapter 4. Attitudes Towards Seasoning Vegetables and Their Influence 
on Purchasing Behavior 
Introduction 
In the United States, vegetables are a food group that is largely under-consumed (Produce for 
Better Health Foundation, 2015).  The Dietary Guidelines for Americans 2015-2020 
recommended an increase in vegetable intake in order to achieve a healthier eating pattern 
(Agriculture, 2015).  In particular, they recommended achieving this by incorporating vegetables 
into mixed dishes, and eating more vegetables as side items.  Unfortunately, in children and 
adults, vegetables have been  found to be less palatable when compared to other food groups 
(Dijkstra, Neter, Brouwer, Huisman, & Visser, 2014; Poelman, Delahunty, & de Graaf, 2017; 
Zickgraf & Schepps, 2016). 
Vegetables are prepared in different ways such as boiling, steaming, frying, or sautéing.  Often, 
these preparations include the use of additional flavorings such as butter, oil, dressings, 
condiments, and herbs and spices (Poelman et al., 2015).    This may explain the high 
frequency of flavorings being added to their preparation.  Unlike other flavorings, herbs and 
spices do not contribute significant calories, sodium, or fat content to a meal while still providing 
a strong sensory experience (Peters, Polsky, Stark, Zhaoxing, & Hill, 2014b). 
Herbs and spices have been used in both fresh and dried form for many centuries.  Their 
purpose is multidimensional, including uses in cosmetics, medicine, food preservation, food 
ingredients, and flavorings.  As flavorings, herbs and spices are used to add color, texture, and 
flavor to a food dish (Wilson, 2003; Yuliani & Nurdjannah, 2013).   In the year 2000, Americans 
consumed 1 billion pounds of spices; that is 3.7 pounds (1.7kg) per person.  Consumption was 
about 50% higher than that of a decade before (Wilson, 2003). The use of herbs and spices as 
a flavoring in foods is spread worldwide, and often unique between cultures (Kurian, 2012; 
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Prescott, Young, Zhang, & Cummings, 2004; Vázquez-Araújo, Chambers, Adhikari, Hough, & 
Carbonell-Barrachina, 2013). 
With such unique flavor properties, herbs and spices have been used to enhance, or restore 
flavors of foods that were perceived as lacking flavor in laboratory settings.  These foods 
included low fat, and low salt foods.  Ghawi et al. (2014) aimed to determine if herbs and spices 
could restore liking and saltiness perception of low salt tomato soup.  Subjects (n=148) scored 
their liking for tomato soup samples for five consecutive days. Subjects were divided into three 
groups: standard tomato soups, a low salt version of the soup, and a low salt version with added 
herbs and spices, with all subjects tasting all three samples on day one and six.  On the first 
testing day (pre-exposure), liking of the standard tomato soup was significantly higher than that 
of the low salt, and low salt with herbs and spice modified soup (F [2,435]=11.3, p<0.0001; 
F[2,435]=11.0, p<0.0001), with no difference between the two.  On day six (post exposure day), 
the low salt soup with added herbs and spices was perceived as significantly more salty than 
the low salt soup, despite their matched salt content (F[2,432]=4.1, p=0.017). Furthermore, 
there was a significant increase in overall liking of the herb and spice added low salt soup, while 
the other two versions remained constant (t (285)=2.34, p=0.01) (Ghawi et al., 2014).  Repeated 
exposure of a food seasoned with herbs and spices may be an influence on liking (Bouhlal, 
Issanchou, Chabanet, & Nicklaus, 2014; Ghawi et al., 2014).  
Anderson et al. (2015) conducted a multicomponent study to reduce sodium.  The first phase of 
the study involved a controlled, low sodium, four week feeding for 55 participants.  The aim of 
the feeding was to acclimate participants to a low sodium environment.  This was followed by an 
herb and spice-focused intervention, or a control group which did not receive the intervention.  
Post intervention, both control and intervention group increased their sodium intake from the 
controlled feeding environment; however, the intervention group increased their urinary sodium 
by 957 mg/d less than that of the control group.  The differences in urinary sodium were even 
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more pronounced  from control group to intervention at 6 months (−1357 mg/d) and eighteen 
months (−1012 mg/d) (Anderson et al., 2015).  This demonstrates efficacy in dietary 
interventions focused on using herbs and spices to reduce sodium content in foods.   
Similarly, Peters et al. (2014) designed a randomized, three-period, crossover study where 
three meals were tested: full fat (FF), reduced fat (RF), and reduced fat with herbs and spices 
(RFS). Subjects (n=154) were blinded to meal conditions.  Overall, the reduction of fat led to 
significantly reduced liking measures for the meal (6.29 RF vs. 7.05 FF, p<0.001), and each of 
the meal components individually.   The addition of herbs and spices was able to retain the 
same measurement of liking for the overall meal (6.98 RFS vs. 7.05 FF, p<0.6026), meatloaf, 
and vegetables, but not for pasta (Peters et al., 2014b).  This study was replicated with 
breakfast foods and found similar results (Polsky et al., 2015). This degree of liking suggests 
that the substitution of herbs and spices for salt and fat content may aid in management of 
chronic illness that require a restricted diet such as renal disease, hypertension, or 
cardiovascular diseases (Churillo, 2014; National Kidney Disease Educaiton Program, 2014).   
Aside from restoring liking, herbs and spices have been shown to increase consumption of 
certain foods.  Vadiveloo et al., (2016) looked at the influence of seasonings, and ingredient 
variety in rice and beans intake of Costa Rican adults.  Intake of rice and beans was obtained 
using a country-specific food frequency questionnaire, while herb and spice use and the 
addition of other ingredients were identified using additional questions.  A greater variety of 
ingredients resulted in increased intake of both rice (β=0.02, p<0.01) and beans (β=0.04, p< 
0.01) in an urban setting (Vadiveloo et al., 2016).  In children, the addition of an herb-flavored, 
non-fat dip resulted in children being three times less likely to reject a vegetable.  In addition, 
the quantity of celery consumed increased by 62% when paired with the herb dip; and in the 
case of squash, a two-fold increase was observed (Savage, Peterson, Marini, Bordi, & Birch, 
2013).   
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In older adults, the use of seasonings to increase food consumption has been tested as a way 
to help alleviate undernutrition.  Participants (n=18) received three meals, on three different 
days that were composed of chicken, vegetables, and mashed potatoes.  This meal was served 
plain, with seasonings, and with a sauce.  Participants were allowed to choose their seasoning 
and sauce among several.  Results demonstrated that using seasoning and sauces significantly 
increased consumption of the meal (t (17)=3.01, p=0.01); furthermore, there were no significant 
differences between energy intake in the sauce and seasoned meals (t (17)=1.33, p=0.20)(Best 
& Appleton, 2011). Although seasonings offer promise in increasing food consumption, other 
studies found no difference in consumption when herbs and spices were added to a meal or 
food (Ghawi et al., 2014; Peters, Polsky, Stark, Zhaoxing, & Hill, 2014). 
It is clear that the interaction between herbs and spices and food intake is complex. Therefore, 
the aim of this study was to determine the relationships between seasoning use, attitudes, and 
behavior; vegetable intake and attitudes, and vegetable purchasing intentions.   
 Methods 
 
 Questionnaire Development 
 
The questionnaire was developed by the research team based on past literature related to 
vegetable intake and herb and spice attitudes and use on vegetables (Heinrichs et al., 2016; 
Manero et al., 2017; Nikolaus et al., 2017).  Vegetable intake was assessed using a modified 
version of the 2-item Cup Fruit Vegetable Screener (Yaroch et al., 2012).  The screener was 
modified to exclude fruit intake, and vegetable intake was categorized as starchy and non-
starchy vegetable intake.  To assess current use of herbs and spices in vegetable preparation, 
one new question asked frequency of herbs and spice use on a five point scale, with answers 
ranging from No, I have not (0% of the time) to Yes, every time (100% of the time).  This is 
similar to Nikolaus et al., who asked this question with a binary, yes or no response option. One 
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multicomponent question asked about attitudes towards seasoning vegetables.  Three 
questions asked about hypothetical choice and purchase of seasoned or unseasoned 
vegetables selection in a restaurant.  The vegetables chosen for these questions were carrots, 
green beans, broccoli, and cauliflower.  These were selected based on a past cafeteria study 
with seasoned vegetables (Manero et al., 2017), with the addition of cauliflower, which was 
selected based on its likely pairing with herbs and spices. Two multicomponent questions asked 
about perceived reasons for eating vegetables and barriers for eating vegetables.  Five 
questions were demographic items.  The 14-item electronic questionnaire was created in 
Qualtrics (Appendix item O).   
 Validation 
 
Cognitive Interviews stem from Cognitive theory which is comprised of four basic models.  
These models are comprehension of the question, retrieval from memory, decision process and 
response process (Willis 2005).  Cognitive Interviews were conducted to validate the content of 
the electronic questionnaire. After the questionnaire was developed, a cognitive interview script 
was formulated by the research team to ensure the interviewer was consistent with each 
interview (Appendix item M).  The script consisted of an introduction explaining the cognitive 
interview process, a short guided activity which aimed to familiarize the participants to the 
process of thinking out loud (Willis, 2005), and a list of predetermined probes after each 
question. Probes were formulated for each question to assess comprehension, retrieval, 
decision, response process, or a combination of these (Willis, 2005).  
After obtaining Institutional Review Board (IRB) exempt approval #17391, participants were 
recruited by email and word of mouth.  Interested participants were sent an informational letter 
and an online screener by email (Appendix item L).  The screener asked questions about age, 
gender, and vegetable intake. Other questions were used to ensure that a diverse group of 
interviewees was reached. Vegetable intake was assessed using a modified version of the 2-
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item Cup Fruit and Vegetable Screener (Yaroch et al., 2012).   Each of the demographic and 
intake categories were selected at least once (Table 4.1).  Consent for participation and the use 
of audio recording was achieved by email and again in person or over the phone before actual 
interviews.    
All interviews were administered by a trained graduate student.  Interviews were conducted with 
seven interviewees in two rounds (round one, n=4, round two, n=3).  Changes were made after 
each round. (Appendix items P-Q) Although cognitive interviews usually contain follow-up 
interviews with the same participants (Willis, 2004), we decided to conduct interviews without 
follow-up to ensure a more varied participant sample (Lippman et al., 2014).   Interviews were 
conducted in person (n=1) or over the phone (n=6) at the interviewee’s convenience.  
Participants were asked to access the electronic questionnaire to follow along as the graduate 
student read the questions orally. Four participants followed this instruction; three participants 
received the interview completely orally.  Notes and audio recordings were taken during the 
interview. The interview involved asking participants questions about their interpretation of the 
questionnaire items. Interviews took 29-58 minutes, with a mean interview length of 35 minutes.  
Distracted mannerisms, trailing off from the task, background noise, and other factors were 
recorded (Shafer & Lohse, 2014).  Participants received compensation of $20 for their time. 
Table 4.1. Cognitive Interview Participant Demographics 
Participant ID Gender Age Group Total Vegetable 
Intake  
Wave 1 or 2 
001 Male 26-49 2 cups 1 
002 Female 18-25 3 cups 1 
003 Male 18-25 2 cups 1 
004 Female 18-25 1.5-2 cups 1 
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Table 4.1. Cognitive Interview Participant Demographics Continued 
 
Participant ID Gender Age Group Total Vegetable 
Intake  
Wave 1 or 2 
005 Female 50+ 3 cups 2 
006 Male 50+ 2 cups 2 
007 Male 26-49 1.5 cups 2 
 
Changes to Questionnaire 
 
After each round of interviews, recordings were reviewed and more notes were compiled.  
Responses that led to changes were categorized into four groups: item-specific 
recommendations, which were suggestions to change specific words to make the question more 
clear; specification of objectives, which involved the question’s objective not being interpreted 
as intended; ordering, which involved rearranging and reformatting questions; and length or 
burden, which involved difficulty recalling parts of the question or lost attention from a long 
question (Appendix item R)(Willis, 2005).  
Within the 14-item questionnaire, sixteen changes were made to seven items.  The other seven 
items appeared comprehensible by all participants and were therefore unchanged.  Of the 
unchanged items, five were demographics.  Three changes were made based on leading 
probes, such as “Would you prefer to see the answer choices as percentages, or do you like the 
current scale?  Would you like to see the current scale and percentages?” For these questions, 
majority rule was used to change the items.  On the questions that involved reasons and 
barriers for consumption of vegetables, all additional reasons provided were added (n=3), as the 
aim of these questions was to quantify the most frequent barrier and reason for consumption.  
Two changes resulted in single word changes to more common language as suggested by 
individual participants.  All other changes (n=8) were based on lapse in interpretation or 
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comprehension, as these indicated that a question was ambiguous and threatened the survey’s 
reliability (Knafl et al., 2007). Changes were made with intentions to provide concise, clear 
wording (Dickin, Larios, & Parra, 2015). 
Survey Distribution 
After the survey was finalized, the IRB granted exempt approval #17529 for survey distribution 
(Appendix item S).  Participant recruitment and survey distribution was administered by 
Qualtrics, LLC.  Qualtrics used a Federate Sample’s panel which they believed was the best fit 
for the proposed sample.  Non-probabilistic sampling, or quotas, were set to be nationality 
representative for race, gender, and age for the United States census of the year 2017.  
Surveys were sent to approximately 5000 people.  Of these, 1050 started the survey, 10 people 
were excluded because of age (<18 years), and 14 dropped out partway through the survey.  
Survey recruitment rate was therefore approximately 20% (n=1026) while survey completion 
rate was 98%. Surveys were first delivered to those with demographics the Qualtrics team felt 
might be difficult to fill.  Once a quota was filled, programming would cap the demographic 
category and allow invitations to be sent out to other demographic groups.  To avoid self-
selection bias, survey email invitations only disclosed estimated time to complete the survey.  
Results 
 
Participant Demographics 
 
Participant demographic characteristics are displayed in Table 4.2, showing a fairly even 
distribution of gender and age with somewhat more from the Southern geographic region. 
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Table 4.2. Demographic Characteristics 
 
 
 
 
Characteristic n (%) 
Gender   
Male 496 (48.3) 
Female 530 (51.7) 
  
Age (years)   
18-24  116 (11.3) 
25-34 183 (17.8) 
35-44 177 (17.2) 
45-54 197 (19.2) 
55-64 169 (16.5) 
65+ 184 (17.9) 
  
Race   
White/Caucasian 643 (62.7) 
Black/African American 135 (13.2) 
Latino(a)/Hispanic 175 (17.1) 
Asian/Pacific Islander  55 (5.4) 
Native American  7(0.7) 
Other 11 (1.1) 
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Table 4.2. Demographic Characteristics Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
n=number 
%=percent 
 percentage may not add to 100% due to rounding 
Attitudes Towards Seasoning Vegetables 
Attitudes toward using herbs and spices to season vegetables were assessed using a four-point 
scale, with the option of “neither agree nor disagree”.  The scale ranged from strongly disagree 
to strongly agree.  The option of “neither agree nor disagree” is listed in descriptive form (Table 
Characteristic n (%) 
Yearly income (American dollars)  
<25,000 220 (21.4) 
25,000-49,999 276 (26.9) 
50,000-74,999 204 (19.9) 
75,000-99,999 133 (13.0) 
100,000-149,999 93 (9.1) 
150,000 40 (3.9) 
Prefer not to disclose 60 (5.8) 
  
Region of residence in the United States 
West 195 (19.0) 
Midwest 215 (21.0) 
South 358 (34.9) 
Northeast 247 (24.1) 
Prefer not to disclose 11 (1.1) 
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4.3), but was excluded from analysis as it is a neutral response.  Of the ten items assessed, 
Seasoning vegetables enhances flavor had the highest agreement.  This was followed by 
Seasoning vegetables compliments the taste of vegetables, and Seasoning vegetables can be a 
good alternative to salt. The statements with the lowest agreement were Seasoning vegetables 
is expensive, Seasoning vegetables is time consuming to prepare, and Seasoning vegetables 
adds unwanted calories.  For the four benefit-type statements, more somewhat or strongly 
agreed than somewhat disagreed or strongly disagreed; for the five barrier-type questions, more 
somewhat or strongly disagreed than somewhat or strongly agreed. Frequency of neither 
agreeing nor disagreeing was highest for Adds nutritional value, Is something I would pay more 
for, and Time consuming to figure out pairing. 
Table 4.3.  Descriptive Attitudes Towards Seasoning Vegetables Using Herbs and Spices 
 
 Strongly 
disagree  
n (%) 
Somewhat 
disagree  
n (%) 
Somewhat 
agree 
 n (%) 
Strongly 
agree  
n (%) 
Neither 
agree nor 
disagree  
n (%) 
 
Enhances flavor 49 (4.8) 52 (5.1) 366 (35.7) 422 (41.1) 137 (13.4)  
Compliments 
the taste of 
vegetables 
39 (3.8) 54 (5.3) 415 (40.4) 381 (37.1) 137 (13.4)  
Can be a good 
alternative to 
salt 
38 (3.7) 49 (4.8) 436 (42.5) 346 (33.7) 157 (15.3)  
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Table 4.3.  Descriptive Attitudes Towards Seasoning Vegetables Using Herbs and Spices 
Continued 
 
 Strongly 
disagree  
n (%) 
Somewhat 
disagree  
n (%) 
Somewhat 
agree 
 n (%) 
Strongly 
agree  
n (%) 
Neither 
agree nor 
disagree  
n (%) 
 
Is something I 
would pay 
more for 
109 (10.6) 169 (16.5) 270 (26.3) 140 (13.6) 338 (32.9)  
Time 
consuming to 
figure out 
pairings 
205 (20.0) 218 (21.2) 184 (17.9) 108 (10.5) 311 (30.3)  
Takes away 
from the taste 
248 (24.2) 267 (26.0) 168 (16.4) 107 (10.4) 236 (23.0)  
Adds 
unwanted 
calories 
273 (26.6) 222 (21.6) 150 (14.6) 92 (9.0) 289 (28.2)  
Is time 
consuming to 
prepare 
254 (24.8) 271 (26.4) 141 (13.7) 97 (9.5) 263 (25.6)  
Is expensive 233 (22.7) 288 (28.1) 143 (13.9) 72 (7.0) 290 (28.3)  
Percentages may not add to 100% due to rounding 
To evaluate if attitudes toward using herbs and spices to season vegetables were different 
between demographics, nonparametric tests of variance were conducted; multiple comparisons 
were corrected using Bonferroni Correction (five corrections yielded a significant p value at 
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0.01).  A composite variable was created by first reverse coding negative attitudes, and then by 
summing attitudes responses.  Attitudes towards adds unwanted calories, and adds nutritional 
value were not included in the composite variables.  The composite variable ranged from -16 to 
16 being the strongest positive agreeance.  Women were found to have higher overall attitudes 
toward seasoning vegetables than men (women: M=5.17±5.60 vs. men: M=4.14±5.15, 
p=0.006).  Attitudes were not significantly different by age groups (18-49, 50+) after correcting 
for multiple analyses (p=0.02).  However, they differed significantly by race; Native Americans 
(7.71±4.72) and African Americans (6.05±5.49) had the strongest positive attitudes (p=0.003).  
Middle income earners (yearly income (U.S. dollars) of 50k-74.9k: M=5.81±5.47, 25k-49.9k: 
M=5.00±5.67) had greater positive attitudes than higher income groups (100k-149.9k: 
M=3.37±5.09, more than 150k M=3.10±4.70), and lower income groups (less than 25k: 
M=4.25±5.22) (p<0.001). Further, positive attitudes varied by region of residence in the United 
States (p=0.008); people who resided in the south had the most positive attitudes toward 
seasoning vegetables (M=5.03±5.26), while people from the northeast of the country had the 
least positive attitudes (M=4.10±5.46).  
Current Use of Herbs and Spices 
 
Current use of herbs and spices in vegetable preparation was assessed using the question 
When you cook vegetables at home, do you use herbs and spices (other than salt and pepper) 
to season them?.  Answer choices were displayed in a five-point Likert Scale with both words 
that ranged from No, I have not (coded as 1) to Yes, every time (coded as 5) and percentages 
in parenthesis that ranged from 0 to 100% in 25 percentage point increments.  An option for I do 
not cook vegetables at home was included.  For this analysis, those participants were excluded 
(n=30 excluded). Over half of the respondents reported seasoning vegetables every time (100% 
of the time) or usually (75% of the time) (every time n=263, usually n=281). In addition, 93.1% of 
respondents reported using herbs and spices at least 25% of the time when preparing 
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vegetables at home (data not shown).  The use of herbs and spices in vegetable preparation 
was most frequent in Asians and Pacific Islanders (M=4.04±1.02) followed by African Americans 
(M=3.88±1.11); and lowest in other (M=3.33±1.32), and Caucasians (M=3.36±1.25) (Kruskal-
Wallis p<0.001).   
Predictors of Herb and Spice Use in Vegetable Preparation 
An Ordinary least squares regression was conducted to evaluate if attitudes towards herbs and 
spices, non-starchy vegetables intake, male gender, age, and racial and ethnic groups were 
predictors of use of herbs and spices in vegetable preparation.  Independent variables related to 
race, age, and gender were selected based on past literature related to self-efficacy of 
vegetable preparation with herbs and spices (Nikolaus et al., 2017). Further, independent 
variables of gender, age, and vegetable intake were significant in a regression analysis related 
to seasoned vegetable choice in a cafeteria (Manero et al., 2017).  Four of the proposed 
predictors were significant, accounting for 16% of the variance in the use of herbs and spices on 
vegetable preparation.  Intake of non-starchy vegetables, being Asian or Pacific Islander, and 
having favorable attitudes towards herbs and spices were positive predictors of seasoning use 
(standardized β=0.153 p<0.001; β=0.078; p=0.013; β=0.262, p<0.001 respectively).  That is, 
people who were Asian or Pacific Islander, and people who consumed a diet high in non-starchy 
vegetables, and reported high attitudes towards herbs and spices in vegetable preparation were 
more likely to season their vegetables when preparing them at home.  Age was a negative 
predictor of seasoning vegetable practice (β=-0.230, p<0.001).  That is, younger adults were 
more likely to season their vegetables at home than their older counterparts (Table 4.4).   
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Table 4.4. Regression Estimates for Herbs and Spices Use on Vegetables 
 
Independent variables B SE (B) β t p 
Attitudes towards H&S  0.058 0.007 0.262 8.602 <0.001 
Non-Starchy Vegetable 
Intake 
0.138 0.027 0.153 5.049 <0.001 
Male 0.024 0.077 0.010 0.314 0.753 
Age in years -0.017 0.002 -0.230 -6.800 <0.001 
Black/African American 0.203 0.115 0.057 1.761 0.079 
Hispanic/Latino(a) 0.113 0.104 0.042 1.270 0.204 
Asian/Pacific Islander  0.420 0.169 0.078 2.489 0.013 
Native American -0.187 0.425 -0.013 -0.440 0.660 
Other -0.296 0.397 -0.23 -0.746 0.456 
All races/ethnicities tested were compared to White race in this analysis 
R= 0.406; R2= 0.164, df= 9 
 Vegetable Choice When Free and Likelihood to Purchase 
 
Two questions assessed vegetable choice: when free and when purchased for a dollar.  These 
questions walked respondents through hypothetical scenarios where they would be at a 
restaurant and were given the choice to take a free, and for purchase, seasoned or unseasoned 
vegetables.  Chi-squared goodness of fit tests were used to determine differences in selection 
and likelihood to purchase for four vegetables.  For all four vegetables, seasoned vegetable was 
chosen when free or at cost statistically more often than vegetables without seasoning (Figure 
4.1)(all p<0.001).  Seasoned vegetables were selected twice as often as unseasoned 
vegetables (2,378 vs 1,139 times selected).  In addition, seasoned vegetables were selected for 
purchase over declining to purchase a vegetable for all four vegetables presented while 
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unseasoned vegetables were only selected over declining to purchase a vegetable for broccoli 
and green beans (Figure 4.2).   
Figure 4.1. Selection of Vegetable Choice When Free 
 
 
*Seasoned vs. unseasoned choice significant at the p<0.001 
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Figure 4.2. Selection of Vegetable Choice When Purchased 
 
 
*Seasoned vs. unseasoned choice significant at the p<0.001 
Chi-Squared Goodness of Fit  
 Reasons for Eating or not Eating Vegetables 
 
Respondents were instructed to check all of the reasons why they do and do not eat vegetables.  
The most selected reasons for eating vegetables were They are good for my health, Growing up 
I ate vegetables, and I enjoy their taste.  In contrast, the most popular reasons selected for not 
eating vegetables were They spoil quickly, They are time consuming to prepare, and They are 
expensive.  Table 4.5 depicts, in order of most to least selected, descriptive statistics of reasons 
for eating vegetables and not eating vegetables.   
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Table 4.5. Descriptive Responses for Eating or Not Eating Vegetables 
 
Reasons for Eating Vegetables Reasons for Not Eating Vegetables 
Reason Respondents who 
agree n (%) 
Reason Respondents who 
agree n (%) 
They are good for my 
health 
866 (84.4) They spoil quickly 369 (36.0) 
Growing up I ate 
vegetables 
795 (77.5) They are time 
consuming to 
prepare 
331 (32.3) 
I enjoy their taste 773 (75.3) They are expensive 302 (29.4) 
They are easy to 
prepare 
702 (68.4) I don’t eat vegetables 
that are not in season 
227 (22.1) 
They have always 
been part of meals 
615 (59.9) They are hard to find 
or get a hold of 
208 (20.3) 
I eat vegetables 
because they are in 
season 
598 (58.2) My family won’t eat 
them 
163 (15.9) 
I want to be an 
example for my 
family/children 
533 (51.9) I don’t know how to 
prepare them 
162 (15.8) 
They are inexpensive 441 (42.9) I don’t eat vegetables 
I haven’t tried before 
149 (14.5) 
I grow them 
myself/someone 
grows them for me 
309 (29.8) I don’t like their taste 138 (13.4) 
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Table 4.5. Descriptive Responses for Eating or Not Eating Vegetables Continued 
 
Reasons for Eating Vegetables Reasons for Not Eating Vegetables 
A spouse or 
someone prepares 
them for me 
273 (26.6) I had a bad 
experience that 
turned me off to a 
vegetable 
109 (10.6) 
In my culture/religion 
we eat a lot of 
vegetables 
195 (19.0) I grew up not eating 
certain vegetables 
94 (9.2) 
 
Two composite variables were created based on perceived barriers and reasons for vegetable 
consumption listed in table 4.5. The variables were a sum of the checked barriers and reasons. 
Each checked barrier and reason was given an equal weight and summed into the composite 
variable. A logistic regression analysis was conducted to evaluate possible predictors of 
seasoned vegetable choice in the scenario where respondents were asked if they would 
purchase the vegetable for a dollar.  Variables of interest were identified based on past 
predictors of seasoned choice in a cafeteria study (Manero et al., 2017) and new likely 
predictors.  For all vegetables tested, current use of herbs and spices in vegetable preparation 
at home and attitudes towards seasoning vegetables were positive significant predictors of the 
seasoned vegetable choice.  Respondents were 1.34 to 1.69 times more likely to select the 
seasoned vegetable if they were already using herbs and spices on vegetables (all p<0.001).  
Similarly, if respondents had positive attitudes toward using seasonings, they were 1.07 to 1.11 
times more likely to select the seasoned vegetable (all p<0.001).  For two of the vegetables, 
lower intake of non-starchy vegetables was a significant predictor of seasoned vegetable choice 
(broccoli: OR=0.88, p=0.03; cauliflower: OR=0.85, p=0.014).  The two composite variables for 
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reasons for and against vegetable consumption were not predictors of seasoned or unseasoned 
vegetable choice.  The Cox and Snell test resulted in a pseudo r-square that accounted for 6% 
of the variance in carrots, 12% in broccoli, 10% in green beans, and 9% in cauliflower.   
Table 4.6. Predictors of Seasoned Vegetable Likely Purchase 
 
Vegetable Predictors B, 
unadjusted 
SE Wald Odds 
Ratio 
95% 
CI 
 
 
 
 
 
Carrots 
Non-Starchy 
Vegetable 
Intake 
-0.01 0.06 0.05 0.99 0.88-
1.11 
Reasons for 
veg 
consumption 
-0.003 0.03 0.07 1.00 0.93-
1.06 
Barriers for 
veg 
consumption 
0.08 0.05 2.58 1.09 0.98-
1.21 
H & S Use 0.30 0.07 16.44** 1.34 1.16-
1.55 
Attitudes 
towards H&S 
0.06 0.33 5.12** 1.07 1.03-
1.10 
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Table 4.6. Predictors of Seasoned Vegetable Likely Purchase Continued 
 
Vegetable Predictors B, 
unadjusted 
SE Wald Odds 
Ratio 
95% 
CI 
 
 
 
 
Broccoli 
Non-Starchy 
Vegetable Intake 
-0.13 0.59 4.68*
* 
0.88 0.78-
0.99 
Reasons for veg 
consumption 
0.01 0.03 0.18 1.01 0.95-
1.1 
Barriers for veg 
consumption 
-0.02 0.05 0.10 0.99 0.90-
1.08 
H & S Use 0.52 0.07 52.26
** 
1.69 1.46-
1.95 
Attitudes towards 
H&S 
0.08 0.17 19.65 1.08 1.04-
1.11 
 
 
 
 
Green 
Beans 
Non-Starchy 
Vegetable Intake 
-0.12 0.06 3.46 0.89 0.79-
1.01 
Reasons for veg 
consumption 
-0. 5 0.04 2.02 0.95 0.89-
1.02 
Barriers for veg 
consumption 
0.08 0.05 2.41 1.08 0.98-
1.02 
H & S Use 0.39 0.08 27.71
** 
1.48 1.28-
1.72 
Attitudes towards 
H&S 
0.10 0.02 31.16
** 
1.11 1.07-
1.15 
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Table 4.6. Predictors of Seasoned Vegetable Likely Purchase Continued 
 
Vegetable Predictors B, 
unadjusted 
SE Wald Odds 
Ratio 
95% 
CI 
 
 
 
 
 
Cauliflower 
Non-Starchy 
Vegetable 
Intake 
-1.60 0.07 6.00** 0.85 0.75-
0.97 
Reasons for 
veg 
consumption 
0.05 0.04 2.06 1.05 0.98-
1.13 
Barriers for 
veg 
consumption 
-0.01 0.05 0.043 0.99 0.89-
1.10 
H & S Use 0.40 0.08 25.28*
* 
1.49 1.28-
1.75 
Attitudes 
towards H&S 
0.07 0.02 15.35*
* 
1.08 1.04-
1.12 
H&S indicates Herb and Spice 
df=5 for all 
*= p<0.05 
**= p<0.01 
 Discussion 
 
Although an increased consumption of herbs and spices has been documented (Wilson, 2003), 
it was surprising to find that over half of our study respondents reported using herbs and spices 
when preparing vegetables at home every time (100% of the time) or usually (75% of the time).  
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Poelman et al., (2015) found that when preparing vegetables for their children, parents used 
additional flavorings 54% of the time.  These flavorings included salt, pepper, butter, oil, sauce, 
dressing, or spices.  The addition of these flavorings was dependent on preparation method 
(p<0.001), and vegetable type (p<0.001).  They found that parents added additional flavorings 
to roasted and fried preparations most, and rarely to raw vegetables (Poelman et al., 2015). Our 
study used the wording “cooked vegetables” to exclude raw vegetables, but not limit cooking 
preparation.  In addition, unlike Poelman’s study, our study only evaluated the use of herbs and 
spices as additional flavorings.  Nikolaus et al. (2017) evaluated current use of herbs and spices 
on vegetables using a single yes or no question.  They found that 86% of respondents reported 
the use of herbs and spices; this was predicted by female gender.  There was a trend towards 
younger age groups using herbs and spices more often; however, they did not find this to be 
statistically significant.  We found that women had significantly more positive attitudes toward 
herbs and spices, and there was a trend towards younger adults sharing these positive 
attitudes.  Positive attitudes towards herbs and spices may be responsible for their increased 
use by females during at-home preparation.  Interestingly, Manero et al., (2017) found that men 
chose seasoned vegetables more often than women in a cafeteria study.  Perhaps the already 
prepared seasoned vegetables were more attractive to men than women.     
Similar to Nikolaus et al., (2017), we found that Asians and Pacific Islanders, and African 
Americans tended to have higher use of herbs and spices than other racial/ethnic groups.  
Further, we found that African Americans had positive attitudes toward using herbs and spices 
in vegetable preparation.  African Americans have been identified as a demographic group with 
low vegetable intake compared to other race/ethnic groups (Qiao et al., 2014). Seasoning 
vegetables was regarded as an attractive option for African Americans which may help them 
increase their vegetable intake.  Our question compared to that of Nikolaus et al was slightly 
different in that we requested frequency of use from 0 to 100% percent rather than a yes or no 
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response.  Therefore, although most people reported the use of herbs and spices on 
vegetables, we believe that the addition of frequency adds to the dichotomous use or lack of 
use of seasonings.   
The relationship between current use of herbs and spices in vegetable preparation and higher 
consumption of vegetables is interesting; however, it is unclear if the use of herbs and spices 
results in higher consumption of vegetables, or if higher consumption of vegetables results in 
more experimenting with herbs and spices use.  Nevertheless, people typically exhibit higher 
liking for foods when they prepare them themselves; this is more noted in the case of healthy 
foods (Dohle, Rall, & Siegrist, 2014, 2016).  Considering that attitudes toward using herbs and 
spices to flavor vegetables were positive, with enhances flavor, and compliments the taste of 
vegetables as the responses with the two highest ratings, herbs and spices may play a role in 
vegetable liking.   
The opposite relationship was observed when respondents were asked if they would purchase a 
seasoned or unseasoned vegetable, in that people with lower vegetable intake said they would 
more likely buy the seasoned vegetable for half of the vegetables.  This is consistent with the 
results attained from a past cafeteria study where customers were given the choice to select a 
free seasoned or unseasoned vegetable with the purchase of an entrée (Manero et al., 2017). 
The driving forces for this inverse relationship are still unclear.  However, seasonings may be an 
area of interest to turn non-vegetable eaters into vegetables eaters.  Stallberg-White and Pliner 
observed an increase willingness to try novel foods in adults, and again in children, when they 
were paired with a favorite, familiar sauce (Pliner & Stallberg-White, 2000; Stallberg-White & 
Pliner, 1999).  Perhaps if familiar seasonings were used in vegetable preparation, there would 
be an increased willingness to try.   
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Reasons for, and against eating vegetables were evaluated and displayed in descriptive form.  
The high importance on health as a reason for eating vegetables is consistent with past studies 
(Glanz et al., 1998; Heinrichs et al., 2016). Heinrichs et al. (2016), conducted focus group 
interviews with vegetable likers.  They found reasons for eating vegetables to be influenced by 
health, setting a positive example for family, and seasonality.  Reasons identified in the 
Heinrichs et al. study were selected by the majority of survey respondents in the current study 
as well (all selected above 50%).   These reasons may be helpful to include as themes in future 
vegetable intake interventions.   
 Limitations 
 
A limitation of this study was that we were unable to use more reliable measures of food intake 
such as  multiple 24-hour recalls to assess vegetable intake (Agudo, 2005).  Instead, we used a 
modified version of the 2-item Cup Fruit and Vegetable Screener (Yaroch et al., 2012).  
Although “gold standard” measures should be used when possible, for our purposes, we only 
needed a rough estimate of vegetable intake.  Even so, the accuracy of a 24-hour recall has 
also been called into question (Dhurandhar et al., 2015; Subar et al., 2015).  Also, although the 
survey was validated using cognitive interviews, the interview participants all resided in the Mid-
west, and the survey was delivered to a national sample.  This may have been problematic as 
there are regionally distinct dialects (Thomas, 2004).  Finally, certain ethnic/racial backgrounds 
were under-represented, and could bias results related to ethnicity and race. Although non-
probabilistic samples were used for racial and ethnic groups, only seven respondents were 
acquired who identified as Native American. Finally, although our analyses were statically 
significant, they produced a small r-squared, and caution should be used when making 
assumptions as our variables only explained a small portion of the variance.  This underscores 
the complexity of the associations between vegetable intake with use and attitudes towards 
seasoning vegetables with herbs and spices.   
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 Conclusions 
 
Results demonstrate that attitudes toward using herbs and spices to season vegetables are 
positive and vary by gender, race, region of residence in the United States, and income group; 
furthermore, positive attitudes towards seasoning vegetables, young adults, Asians and Pacific 
Islanders, and people with higher non-starchy vegetable intake tend to season their vegetables 
when prepared at home more often.  However, when given a choice at a restaurant, 
respondents who had lower vegetable intake were more likely to select to purchase the 
seasoned over the unseasoned option for two of the four vegetables tested.  Overall, there was 
significantly higher choice and willingness to purchase of a seasoned vegetable over an 
unseasoned vegetable for all four vegetables tested.  In addition, responses of willingness to 
purchase a vegetable revealed that people were more likely to purchase a seasoned vegetable 
over not purchasing a vegetable at all; this was only observed for two out of four of the 
unseasoned vegetable options.   
78 
 
Chapter 5. Summary and Conclusions 
 
The purpose of these studies was to gain a better understanding on the influence that 
preparation and the use of flavorings, in particular herbs and spices, have on vegetable liking, 
consumption, and willingness to purchase in a foodservice establishment.  Results demonstrate 
that consumers will more likely select and consume vegetables if they are seasoned with herbs 
and spices.  Results for willingness to purchase, and liking the vegetable they selected were 
high but not statistically different from seasoned and unseasoned preparations.  However, if 
people purchase the vegetable that they selected, more people would purchase the seasoned 
vegetable.  These results were mirrored in an electronic survey.    
Another finding was that roasted vegetables sold better than steamed vegetables in a cafeteria 
setting. Today, Americans are spending more money eating out than in grocery stores (Elitzak & 
Okrent, 2016).  Evaluating bestselling vegetables, their preparation, and use of seasonings in a 
foodservice establishment is important not only for profitability of the establishment, but to 
provide the public with attractive options when eating out so they can reach vegetable intake 
recommendations. Most respondents from the electronic questionnaire reported seasoning 
vegetables when cooked at home; further, seasoning vegetables at home was predictive of 
hypothetical seasoned vegetable purchase in a restaurant.  
When it comes to using seasoned vegetables as a means to increase vegetable intake, there 
are certain demographic groups that tend to have more positive attitudes towards the practice 
including African Americans which are a group that typically has had lower vegetable intake 
than other races or ethnicities (Qiao et al., 2014). Furthermore, we found that people who 
season their vegetables when preparing them at home, tend to have higher vegetable intake.   
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Future Directions 
 
Although it appears clear from these studies that when offering a choice of seasoned and 
unseasoned vegetables, more consumers will go for the seasoned option, the effect on 
vegetable consumption is still uncertain.  From the electronic questionnaire, respondents who 
reported using herbs and spices in vegetable preparation had higher vegetable intake.  It is 
unknown if respondents who consume more vegetables are more likely to experiment with 
seasonings in their preparation or if they eat more vegetables because they enjoy the flavor that 
seasonings adds.  To evaluate this relationship, qualitative data could be used such as 
interviews or open ended questions regarding the topic.  
To further evaluate seasoning’s effect on consumption in a free-living scenario, larger portion 
sizes of the seasoned and unseasoned vegetables could be offered either free, or at full price at 
a food-service establishment.  Offering a larger portion of vegetables would likely result in more 
variety in waste which may determine if one preparation is better consumed.  Perhaps offering 
the two preparations, on separate days would be the best methodology as it would eliminate the 
choice component.  One way this could be carried out would be offering the vegetables either 
seasoned or unseasoned on standard size dishes or deeper dishes that would offer 1.5 to 2 
times the portion of the standard size dish.  This can be done in a way that appears discrete to 
customers.  By offering both standard and larger size vegetable dishes at the same time at 
random, we would determine if one preparation is consumed better than the other.  Individual 
plate waste would be carried out and plates would be identified as standard or larger portions 
when subtracting the original serving from the waste to measure consumption.   
Although several of our variables were statistically significant, the r squared values were 
typically small.  Clearly, the relationship between herb and spice seasoning on vegetables, 
consumption, and overall consumer acceptance is complex.  In the future, the influence of 
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culture, familiarity vs. novice to the spice, openness to new experiences, and picky eating 
should be explored. In the past, familiar sauce items have been used to introduce new foods to 
hesitant adults and children (Pliner & Stallberg-White, 2000; Stallberg-White& Pliner, 1999). 
Perhaps familiar, well liked, preparations, and seasonings can be used to do the same for new 
vegetables to increase variety in a diet.  
  
81 
 
References 
 
Agriculture, U. S. D. of H. and H. S. and U. S. D. of. (2015). 2015 – 2020 Dietary Guidelines for 
Americans. 2015 – 2020 Dietary Guidelines for Americans (8th edition). 
https://doi.org/10.1097/NT.0b013e31826c50af 
Agudo, A. (2005). Measuring intake of fruit and vegetables. Retrieved from 
http://www.who.int/dietphysicalactivity/publications/f&v_intake_measurement.pdf 
Alley, T. R., & Burroughs, W. J. (1991). Do Men Have Stronger Preferences for Hot, Unusual, 
and Unfamiliar Foods? The Journal of General Psychology, 118(3), 201–214. 
https://doi.org/10.1080/00221309.1991.9917781 
Anderson, C. A. M., Cobb, L. K., Miller, E. R., Woodward, M., Hottenstein, A., Chang, A. R., … 
Appel, L. J. (2015). Effects of a behavioral intervention that emphasizes spices and herbs 
on adherence to recommended sodium intake: results of the SPICE randomized clinical 
trial. The American Journal of Clinical Nutrition, 102(3), 671–9. 
https://doi.org/10.3945/ajcn.114.100750 
Anderson, J. V, Bybee, D. I., Brown, R. M., McLean, D. F., Garcia, E. M., Breer, M. L., & 
SCHILLO, B. A. (2001). 5 A Day Fruit and Vegetable Intervention Improves Consumption 
in a Low Income Population. Journal of the American Dietetic Association, 101(2), 195–
202. https://doi.org/10.1016/S0002-8223(01)00052-9 
Arsenault, J. E., Singleton, M. C., Funderburk, L. K., Goto, K., & Muth, M. K. (2014). Use of the 
Go-for-Green nutrition labeling system in military dining facilities is associated with lower 
fat intake. Journal of the Academy of Nutrition and Dietetics, 114(7), 1067–71. 
https://doi.org/10.1016/j.jand.2013.12.013 
Atkin, C. K., & Rice, R. E. (2012). Theory and principles of public communication campaigns. In 
Public communication campaigns (pp. 3–19). 
Bernstein, M. A., Nelson, M. E., Tucker, K. L., Layne, J., Johnson, E., Nuernberger, A., … 
Singh, M. F. (2002). A Home-Based Nutrition Intervention to Increase Consumption of 
Fruits, Vegetables, and Calcium-Rich Foods in Community Dwelling Elders. Journal of the 
American Dietetic Association, 102(10), 1421–1427. https://doi.org/10.1016/S0002-
8223(02)90315-9 
Best, R. L., & Appleton, K. M. (2011). Comparable increases in energy, protein and fat intakes 
following the addition of seasonings and sauces to an older person’s meal. Appetite, 56(1), 
179–82. https://doi.org/10.1016/j.appet.2010.10.011 
Blatt, A. D., Roe, L. S., & Rolls, B. J. (2011). Hidden vegetables: an effective strategy to reduce 
energy intake and increase vegetable intake in adults. American Journal of Clinical 
Nutrition, 93(4), 756–763. https://doi.org/10.3945/ajcn.110.009332 
Bouhlal, S., Issanchou, S., Chabanet, C., & Nicklaus, S. (2014). “Just a pinch of salt”. An 
experimental comparison of the effect of repeated exposure and flavor-flavor learning with 
salt or spice on vegetable acceptance in toddlers. Appetite, 83, 209–217. 
https://doi.org/10.1016/j.appet.2014.07.032 
Carter, P., Gray, L. J., Troughton, J., Khunti, K., & Davies, M. J. (2010). Fruit and vegetable 
intake and incidence of type 2 diabetes mellitus: systematic review and meta-analysis. 
BMJ, 341. Retrieved from http://www.bmj.com/content/341/bmj.c4229.short 
Castenson, D., Dodd, K. W., Krebs-Smith, S. M., Parsons, R., & Reedy, J. (2015). Usual Dietary 
Intakes: Food Intakes, U.S. Population, 2007-10. Retrieved July 11, 2017, from 
https://epi.grants.cancer.gov/diet/usualintakes/pop/2007-10/ 
Churillo, T. O. (2014). Add Some Spice to Your Life: The Caribbean Way for Dialysis Patients. 
Journal of Renal Nutrition (Vol. 24). https://doi.org/10.1053/j.jrn.2013.10.001 
Cohen, A. J., Richardson, C. R., Heisler, M., Sen, A., Murphy, E. C., Hesterman, O. B., … Zick, 
S. M. (2017). Increasing Use of a Healthy Food Incentive: A Waiting Room Intervention 
82 
 
Among Low-Income Patients. American Journal of Preventive Medicine, 52(2), 154–162. 
https://doi.org/10.1016/j.amepre.2016.11.008 
Demattè, M. L., Endrizzi, I., Biasioli, F., Corollaro, M. L., Pojer, N., Zampini, M., … Gasperi, F. 
(2013). Food neophobia and its relation with olfactory ability in common odour 
identification. Appetite, 68, 112–117. https://doi.org/10.1016/j.appet.2013.04.021 
Dickin, K. L., Larios, F., & Parra, P. A. (2015). Cognitive Interviewing to Enhance 
Comprehension and Accuracy of Responses to a Spanish-Language Nutrition Program 
Evaluation Tool. Journal of Nutrition Education and Behavior, 47(5), 465–471.e1. 
https://doi.org/10.1016/j.jneb.2015.06.008 
Dijkstra, S. C., Neter, J. E., Brouwer, I. A., Huisman, M., & Visser, M. (2014). Adherence to 
dietary guidelines for fruit, vegetables and fish among older Dutch adults; the role of 
education, income and job prestige. The Journal of Nutrition, Health & Aging, 18(2), 115–
121. https://doi.org/10.1007/s12603-013-0402-3 
Dhurandhar, N. V, Schoeller, D., Brown, A. W., et al. (2015). Energy balance measurement:            
when something is not better than nothing. International Journal of Obesity, 39(7), 1109–
1113. 
Dohle, S., Rall, S., & Siegrist, M. (2014). I cooked it myself: Preparing food increases liking and 
consumption. Food Quality and Preference, 33, 14–16. 
https://doi.org/10.1016/j.foodqual.2013.11.001 
Dohle, S., Rall, S., & Siegrist, M. (2016). Does self-prepared food taste better? Effects of food 
preparation on liking. Health Psychology, 35(5), 500–508. 
https://doi.org/10.1037/hea0000315 
Elitzak, H., & Okrent, A. (2016). USDA ERS - Documentation. Retrieved July 11, 2017, from 
https://www.ers.usda.gov/data-products/food-expenditures/documentation/ 
Erinosho, T. O., Moser, R. P., Oh, A. Y., Nebeling, L. C., & Yaroch, A. L. (2012). Awareness of 
the Fruits and Veggies-More Matters campaign, knowledge of the fruit and vegetable 
recommendation, and fruit and vegetable intake of adults in the 2007 Food Attitudes and 
Behaviors (FAB) Survey. Appetite, 59(1), 155–60. 
https://doi.org/10.1016/j.appet.2012.04.010 
Fisher, J. O., Mennella, J. A., Hughes, S. O., Liu, Y., Mendoza, P. M., & Patrick, H. (2012). 
Offering “dip” promotes intake of a moderately-liked raw vegetable among preschoolers 
with genetic sensitivity to bitterness. Journal of the Academy of Nutrition and Dietetics, 
112(2), 235–45. https://doi.org/10.1016/J.JADA.2011.08.032 
Frank, R. A., & van der Klaauw, N. J. (1994). The Contribution of Chemosensory Factors to 
Individual Differences in Reported Food Preferences. Appetite, 22(2), 101–123. 
https://doi.org/10.1006/appe.1994.1011 
French, S. A. (2003). Pricing effects on food choices. The Journal of Nutrition, 133(3), 841S–
843S. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/12612165 
Ghawi, S. K., Rowland, I., & Methven, L. (2014). Enhancing consumer liking of low salt tomato 
soup over repeated exposure by herb and spice seasonings. Appetite, 81, 20–29. 
Retrieved from http://www.sciencedirect.com/science/article/pii/S0195666314002372 
Ginon, E., Combris, P., Loheac, Y., & Enderli, G. (2013). What do we learn from comparing 
hedonic scores and willingness-to-pay data?, 33, 54–63. 
https://doi.org/10.1016/j.foodqual.2013.11.003 
Glanz, K., Basil, M., Maibach, E., Goldberg, J., & Snyder, D. (1998). Why Americans Eat What 
They Do: Taste, Nutrition, Cost, Convenience, and Weight Control Concerns as Influences 
on Food Consumption. Journal of the American Dietetic Association, 98(10), 1118–1126. 
https://doi.org/10.1016/S0002-8223(98)00260-0 
Hadi, R., & Block, L. (2014). I take therefore I choose? The impact of active vs. passive 
acquisition on food consumption. Appetite, 80, 168–173. 
https://doi.org/10.1016/j.appet.2014.05.003 
83 
 
He, F. J., Nowson, C. A., Lucas, M., & MacGregor, G. A. (2007). Increased consumption of fruit 
and vegetables is related to a reduced risk of coronary heart disease: meta-analysis of 
cohort studies. Journal of Human Hypertension, 21(9), 717–728. 
https://doi.org/10.1038/sj.jhh.1002212 
Heinrichs, P. A., Nikolaus, C. J., Ellison, B., Nickols-Richardson, S. M., & Chapman-Novakofski, 
K. (2016). Vegetables, Herbs and Spices: The Importance of Family and Tasting. Health, 
8(14), 1554–1565. https://doi.org/10.4236/health.2016.814153 
Heo, M., Kim, R. S., Wylie-Rosett, J., Allison, D. B., Heymsfield, S. B., & Faith, M. S. (2011). 
Inverse association between fruit and vegetable intake and BMI even after controlling for 
demographic, socioeconomic and lifestyle factors. Obesity Facts, 4(6), 449–55. 
https://doi.org/10.1159/000335279 
Hiza, H. A. B., Casavale, K. O., Guenther, P. M., Davis, C. A., Basiotis, P. P., & Bogle, M. L. 
(2013). Diet quality of Americans differs by age, sex, race/ethnicity, income, and education 
level. Journal of the Academy of Nutrition and Dietetics, 113(2), 297–306. 
https://doi.org/10.1016/j.jand.2012.08.011 
Home - Fruits &amp; Veggies More Matters : Health Benefits of Fruits &amp; Vegetables. 
(2008). Retrieved May 24, 2017, from http://www.fruitsandveggiesmorematters.org/ 
Kendzierski, D., Ritter, R. L., Stump, T. K., & Anglin, C. L. (2015). The effectiveness of an 
implementation intentions intervention for fruit and vegetable consumption as moderated 
by self-schema status. Appetite, 95, 228–238. https://doi.org/10.1016/j.appet.2015.07.007 
Knafl, K., Deatrick, J., Gallo, A., Holcombe, G., Bakitas, M., Dixon, J., & Grey, M. (2007). The 
analysis and interpretation of cognitive interviews for instrument development. Research in 
Nursing & Health, 30(2), 224–234. https://doi.org/10.1002/nur.20195 
Kourouniotis, S., Keast, R. S. J., Riddell, L. J., Lacy, K., Thorpe, M. G., & Cicerale, S. (2016). 
The importance of taste on dietary choice, behaviour and intake in a group of young adults. 
Appetite, 103, 1–7. https://doi.org/10.1016/j.appet.2016.03.015 
Kurian, A. (2012). 4 – Health benefits of herbs and spices. In Handbook of Herbs and Spices 
(pp. 72–88). https://doi.org/10.1533/9780857095688.72 
Levy, D. E., Riis, J., Sonnenberg, L. M., Barraclough, S. J., Thorndike, A. N., & Silver, L. D. 
(2012). Food choices of minority and low-income employees: a cafeteria intervention. 
American Journal of Preventive Medicine, 43(3), 240–8. 
https://doi.org/10.1016/j.amepre.2012.05.004 
Lin, B.-H., & Morrison, R. M. (2016). USDA ERS - A Closer Look at Declining Fruit and 
Vegetable Consumption Using Linked Data Sources. Retrieved July 10, 2017, from 
https://www.ers.usda.gov/amber-waves/2016/july/a-closer-look-at-declining-fruit-and-
vegetable-consumption-using-linked-data-sources/ 
Lippman, L. H., Moore, K. A., Guzman, L., Ryberg, R., McIntosh, H., Ramos, M. F., … Kuhfeld, 
M. (2014). Cognitive Interviews: Designing Survey Questions for Adolescents (pp. 25–43). 
Springer Netherlands. https://doi.org/10.1007/978-94-017-8607-2_2 
Lucan, S. C., Barg, F. K., & Long, J. A. (2010). Promoters and barriers to fruit, vegetable, and 
fast-food consumption among urban, low-income African Americans--a qualitative 
approach. American Journal of Public Health, 100(4), 631–5. 
https://doi.org/10.2105/AJPH.2009.172692 
Manero, J., Phillips, C., Ellison, B., Lee, S.-Y., Nickols-Richardson, S. M., & Chapman-
Novakofski, K. M. (2017). Influence of seasoning on vegetable selection, liking and intent to 
purchase. Appetite, 116. https://doi.org/10.1016/j.appet.2017.04.035 
Mc Morrow, L., Ludbrook, A., Macdiarmid, J. I., & Olajide, D. (2016). Perceived barriers towards 
healthy eating and their association with fruit and vegetable consumption. Journal of Public 
Health, 113((4)), fdw038. https://doi.org/10.1093/pubmed/fdw038 
Meengs, J. S., Roe, L. S., & Rolls, B. J. (2012). Vegetable Variety: An Effective Strategy to 
Increase Vegetable Intake in Adults. Journal of the Academy of Nutrition and Dietetics, 
84 
 
112(8), 1211–1215. https://doi.org/10.1016/j.jand.2012.05.013 
Meiselman, H. L., King, S. C., & Gillette, M. (2010). The demographics of neophobia in a large 
commercial US sample. Food Quality and Preference, 21(7), 893–897. 
https://doi.org/10.1016/j.foodqual.2010.05.009 
Miller, N., Reicks, M., Redden, J. P., Mann, T., Mykerezi, E., & Vickers, Z. (2015). Increasing 
portion sizes of fruits and vegetables in an elementary school lunch program can increase 
fruit and vegetable consumption. Appetite, 91, 426–30. 
https://doi.org/10.1016/j.appet.2015.04.081 
Mook, K., Laraia, B. A., Oddo, V. M., & Jones-Smith, J. C. (2016). Food Security Status and 
Barriers to Fruit and Vegetable Consumption in Two Economically Deprived Communities 
of Oakland, California, 2013–2014. Preventing Chronic Disease, 13, 150402. 
https://doi.org/10.5888/pcd13.150402 
Moore, L. V., & Thompson, F. E. (2015). Adults Meeting Fruit and Vegetable Intake 
Recommendations — United States, 2013. Retrieved May 24, 2017, from 
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6426a1.htm 
National Kidney Disease Educaiton Program. (2014). Sodium Tips for People with Chronic K 
idney Disease (CKD) What Is Sodium? Why Is Sodium Important for People with CKD? 
How Much Sodium Should I Eat Every Day? Retrieved from 
https://www.niddk.nih.gov/health-information/health-communication-programs/nkdep/a-
z/nutrition-sodium/Documents/nutrition-sodium-508.pdf 
National Restaurant Association. (2011). Restaurants benefit from boost in summer tourism | 
National Restaurant Association. Retrieved July 11, 2017, from 
http://www.restaurant.org/News-Research/News/Restaurants-benefit-from-boost-in-
summer-tourism 
Nguyen, T. T., Haider, W., Solgaard, H. S., Ravn-Jonsen, L., & Roth, E. (2015). Consumer 
willingness to pay for quality attributes of fresh seafood: A labeled latent class model. Food 
Quality and Preference, 41, 225–236. https://doi.org/10.1016/j.foodqual.2014.12.007 
Nikolaus, C. J., Ellison, B., Heinrichs, P. A., Nickols-Richardson, S. M., & Chapman-Novakofski, 
K. M. (2017). Spice and Herb Use with Vegetables: Liking, Frequency, and Self-efficacy 
among US Adults. American Journal of Health Behavior, 41(1), 52–60. 
https://doi.org/10.5993/AJHB.41.1.5 
Nordin, S., Broman, D. A., Garvill, J., & Nyroos, M. (2004). Gender differences in factors 
affecting rejection of food in healthy young Swedish adults. Appetite, 43(3), 295–301. 
https://doi.org/10.1016/j.appet.2004.07.002 
Obbagy, J. E., & Essery, E. V. (2012). The Food Environment, Eating Out, and Body Weight: A 
Review of the Evidence. Nutrition Insight. Retrieved from 
https://www.cnpp.usda.gov/sites/default/files/nutrition_insights_uploads/Insight49.pdf 
Peter, K. . (2006). Handbook of herbs and spices, Volume 3. CRC Press (Vol. 3). 
https://doi.org/10.1533/9781845691717 
Peters, J. C., Polsky, S., Stark, R., Zhaoxing, P., & Hill, J. O. (2014a). The influence of herbs 
and spices on overall liking of reduced fat food. Appetite, 79, 183–188. 
https://doi.org/10.1016/j.appet.2014.04.019 
Peters, J. C., Polsky, S., Stark, R., Zhaoxing, P., & Hill, J. O. (2014b). The influence of herbs 
and spices on overall liking of reduced fat food. Appetite, 79, 183–188. 
https://doi.org/10.1016/j.appet.2014.04.019 
Phipps, E. J., Braitman, L. E., Stites, S. D., Singletary, S. B., Wallace, S. L., Hunt, L., … 
Uplinger, N. (2015). Impact of a Rewards-Based Incentive Program on Promoting Fruit and 
Vegetable Purchases. American Journal of Public Health, 105(1), 166–172. 
https://doi.org/10.2105/AJPH.2013.301752 
Pliner, P., & Stallberg-White, C. (2000). “Pass the ketchup, please”: familiar flavors increase 
children’s willingness to taste novel foods. Appetite, 34(1), 95–103. 
85 
 
https://doi.org/10.1006/appe.1999.0290 
Poelman, A. A. M., Delahunty, C. M., & de Graaf, C. (2015). Vegetable preparation practices for 
5–6 years old Australian children as reported by their parents; relationships with liking and 
consumption. Food Quality and Preference, 42, 20–26. 
https://doi.org/10.1016/j.foodqual.2015.01.005 
Poelman, A. A. M., Delahunty, C. M., & de Graaf, C. (2017). Vegetables and other core food 
groups: A comparison of key flavour and texture properties. Food Quality and Preference, 
56, 1–7. https://doi.org/10.1016/j.foodqual.2016.09.004 
Polsky, S., Beck, J., Stark, R. A., Pan, Z., Hill, J. O., & Peters, J. C. (2014). The influence of 
herbs, spices, and regular sausage and chicken consumption on liking of reduced fat 
breakfast and lunch items. Journal of Food Science, 79(10), S2117-26. 
https://doi.org/10.1111/1750-3841.12643 
Prescott, J., Young, O., Zhang, S., & Cummings, T. (2004). Effects of added “flavour principles” 
on liking and familiarity of a sheepmeat product: a comparison of Singaporean and New 
Zealand consumers. Food Quality and Preference, 15(2), 187–194. 
https://doi.org/10.1016/S0950-3293(03)00057-0 
Produce for Better Health Foundation. (2015). State of the Plate 2015 Study on America’s 
Consumption of Fruit &amp; Vegetables. Retrieved from 
http://www.pbhfoundation.org/pdfs/about/res/pbh_res/State_of_the_Plate_2015_WEB_Boo
kmarked.pdf 
Qiao, Y., Tinker, L., Olendzki, B. C., Hébert, J. R., Balasubramanian, R., Rosal, M. C., … Ma, Y. 
(2014). Racial/ethnic disparities in association between dietary quality and incident 
diabetes in postmenopausal women in the United States: the Women’s Health Initiative 
1993–2005. Ethnicity & Health, 19(3), 328–347. 
https://doi.org/10.1080/13557858.2013.797322 
Raynor, H. A., & Osterholt, K. M. (2012). Greater variety of fruit served in a four-course snack 
increases fruit consumption. Appetite, 59(3), 662–667. 
https://doi.org/10.1016/j.appet.2012.08.003 
Rekhy, R., & McConchie, R. (2014). Promoting consumption of fruit and vegetables for better 
health. Have campaigns delivered on the goals? Appetite, 79, 113–123. 
https://doi.org/10.1016/j.appet.2014.04.012 
Savage, J. S., Peterson, J., Marini, M., Bordi, P. L., & Birch, L. L. (2013a). The Addition of a 
Plain or Herb-Flavored Reduced-Fat Dip Is Associated with Improved Preschoolers’ Intake 
of Vegetables. Journal of the Academy of Nutrition and Dietetics, 113(8), 1090–1095. 
https://doi.org/10.1016/j.jand.2013.03.013 
Savage, J. S., Peterson, J., Marini, M., Bordi, P. L., & Birch, L. L. (2013b). The Addition of a 
Plain or Herb-Flavored Reduced-Fat Dip Is Associated with Improved Preschoolers’ Intake 
of Vegetables. Journal of the Academy of Nutrition and Dietetics, 113(8), 1090–1095. 
https://doi.org/10.1016/j.jand.2013.03.013 
Schmitt, C., Rosa, H., & Scheuerman, W. E. (2009). High-Speed Society: social acceleration, 
power and modernity. Social acceleration, power, and modernity. 
Shafer, K., & Lohse, B. (2014). How to Conduct a Cognitive Interview A Nutrition Education 
Example Introduction and Need for Manual Development. Retrieved from 
https://nifa.usda.gov/sites/default/files/asset/document/How to Conduct a Cognitive 
Interview - A Nutrition Education Example.pdf 
Skuland, S. E. (2015). Healthy Eating and Barriers Related to Social Class. The case of 
vegetable and fish consumption in Norway. Appetite, 92, 217–226. 
https://doi.org/10.1016/j.appet.2015.05.008 
Smith-Drelich, N. (2015). Buying health: assessing the impact of a consumer-side vegetable 
subsidy on purchasing, consumption and waste. Public Health Nutrition, 19(3), 520–529. 
https://doi.org/10.1136/oem.51.12.839 
86 
 
Snyder, L. B. (2007). Health Communication Campaigns and Their Impact on Behavior. Journal 
of Nutrition Education and Behavior, 39(2), S32–S40. 
https://doi.org/10.1016/j.jneb.2006.09.004 
STALLBERG-WHITE, C., & PLINER, P. (1999). The Effect of Flavor Principles on Willingness to 
Taste Novel Foods. Appetite, 33(2), 209–221. https://doi.org/10.1006/appe.1999.026 
Subar, A. F., Freedman, L. S., Tooze, J. A., et al. (2015). Addressing Current Criticism      
Regardingthe Value of Self-Report Dietary Data. Journal of Nutrition, 145(12), 2639–2645. 
Thomas, E. R. (2004). A Handbook of Varieties of English. A Handbook of Varieties of English. 
https://doi.org/10.1353/lan.2008.0057 
Thorndike, A. N., Sonnenberg, L., Riis, J., Barraclough, S., & Levy, D. E. (2012). A 2-phase 
labeling and choice architecture intervention to improve healthy food and beverage 
choices. American Journal of Public Health, 102(3), 527–33. 
https://doi.org/10.2105/AJPH.2011.300391 
Tuorila, H., Lähteenmäki, L., Pohjalainen, L., & Lotti, L. (2001). Food neophobia among the 
Finns and related responses to familiar and unfamiliar foods. Food Quality and Preference, 
12(1), 29–37. https://doi.org/10.1016/S0950-3293(00)00025-2 
Ungar, N., Sieverding, M., & Stadnitski, T. (2013). Increasing fruit and vegetable intake. “Five a 
day” versus “just one more.” Appetite, 65, 200–204. 
https://doi.org/10.1016/j.appet.2013.02.007 
USDA. (2017). All about the Vegetable Group | Choose MyPlate. Retrieved July 10, 2017, from 
https://www.choosemyplate.gov/vegetables 
Vadiveloo, M. K., Campos, H., & Mattei, J. (2016). Seasoning ingredient variety, but not quality, 
is associated with greater intake of beans and rice among urban Costa Rican adults. 
Nutrition Research, 36(8), 780–788. https://doi.org/10.1016/j.nutres.2016.04.001 
Vázquez-Araújo, L., Chambers, E., Adhikari, K., Hough, G., & Carbonell-Barrachina, A. A. 
(2013). Influence of various traditional seasonings on beef flavor: United States, Spanish, 
and Argentinian practices. Meat Science, 93(1), 61–66. 
https://doi.org/10.1016/j.meatsci.2012.07.013 
Wansink, B., Cao, Y., Saini, P., Shimizu, M., & Just, D. R. (2013). College cafeteria snack food 
purchases become less healthy with each passing week of the semester. Public Health 
Nutrition, 16(7), 1291–1295. https://doi.org/10.1017/S136898001200328X 
Willis, G. B. (2005). Cognitive Interviewing. Sage Publications, Inc. 
Wilson, L. A. (2003). Spices and Flavoring (Flavouring) Crops | Use of Spices in the Food 
Industry. In Encyclopedia of Food Sciences and Nutrition (pp. 5460–5465). 
https://doi.org/10.1016/B0-12-227055-X/01122-6 
World Health Organization (2017). WHO | Increasing fruit and vegetable consumption to reduce 
the risk of noncommunicable diseases. Retrieved July 11, 2017, from 
http://www.who.int/elena/titles/fruit_vegetables_ncds/en/ 
 
Yaroch, A. L., Tooze, J., Thompson, F. E., Blanck, H. M., Thompson, O. M., Colón-Ramos, U., 
… Nebeling, L. C. (2012). Evaluation of three short dietary instruments to assess fruit and 
vegetable intake: the National Cancer Institute’s food attitudes and behaviors survey. 
Journal of the Academy of Nutrition and Dietetics, 112(10), 1570–7. 
https://doi.org/10.1016/j.jand.2012.06.002 
Young, M. E., Mizzau, M., Mai, N. T., Sirisegaram, A., & Wilson, M. (2009). Food for thought. 
What you eat depends on your sex and eating companions. Appetite, 53(2), 268–271. 
https://doi.org/10.1016/j.appet.2009.07.021 
Yuliani, S., & Nurdjannah, N. (2013). 23 – Culinary powders and speciality products. In 
Handbook of Food Powders (pp. 576–592). https://doi.org/10.1533/9780857098672.3.576 
Zeinstra, G. G., Koelen, M. A., Kok, F. J., & de Graaf, C. (2010). The influence of preparation 
method on children’s liking for vegetables. Food Quality and Preference, 21(8), 906–914. 
87 
 
https://doi.org/10.1016/j.foodqual.2009.12.006 
Zickgraf, H. F., & Schepps, K. (2016). Fruit and vegetable intake and dietary variety in adult 
picky eaters. Food Quality and Preference, 54, 39–50. 
https://doi.org/10.1016/j.foodqual.2016.06.012 
 
88 
 
Appendix A. Micros 3700 
89 
 
Appendix B. IRB Approval 16360
 
90 
 
Appendix C. Choice Survey 1
 
91 
 
Appendix D. Choice Survey 2
 
92 
 
Appendix E. Choice Survey 3 
 
93 
 
Appendix F. Choice Survey 4
 
94 
 
Appendix G. Choice Survey 5
 
95 
 
Appendix H. Choice Survey 6
 
96 
 
Appendix I. Seasoned and Steamed Vegetable Display 
 
 
 
 
 
 
 
 
 
 
 
 
 
97 
 
Appendix J. Waste Collection Container 
 
 
98 
 
Appendix K. Survey Collection 
 
 
 
 
 
 
 
 
99 
 
Appendix L. IRB Approval 17391
 
100 
 
Appendix M. Cognitive Interview Script 
101 
 
 
 
 
 
 
102 
 
Appendix N. Participant Screener  
 
 
 
103 
 
Appendix O. Survey Draft
104 
 
105 
 
106 
 
 
 
 
 
 
107 
 
Appendix P. Survey Draft After Round 1 CI
108 
 
109 
 
110 
 
111 
 
 
 
 
 
 
112 
 
Appendix Q. Final Draft 
 
113 
 
 
114 
 
115 
 
 
116 
 
 
117 
 
 
 
 
118 
 
Appendix R. Cognitive Interview Changes 
119 
 
120 
 
121 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
122 
 
Appendix S. IRB Approval 17529 
 
 
